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ALL the metastatic malignant le- 
sions in bone, those occurring second- 
aiy to cancer of the breast are the most 
common. In a review by Sutherland, Decker 
and Cilley,®^ of the Mayo Clinic, of 1,032' 
cases in which there was roentgenological 
evidence of metastasis to bone, 393 (38 per 
cent) were traced to a primar)' source in the 
breast. This figure is roughly similar to the 
30 per cent figure of Copeland^'* reporting 
334 cases of osseous metastasis studied 
at Johns Hopkins Hospital and to the more 
recent 36 per cent incidence of Fort-” at 
Stanford University Hospital and San 
rancisco County Hospital based on 112 
sucT cases in which positive roentgen diag- 
nosis of skeletal metastases had been made, 
le frequency with which metastasis to 
one o^urs from cancer of the breast has 
ccn ifficult to determine. Necropsy stud- 
ies y various observers have shown the 
inci ence of such metastasis to vary be- 
ween 20.5 and 73 per cent. Notable among 
^ ese reports are those of: Gross^® reporting 
incidence in 425 autopsied 
an P hreast cancer; Handley®® finding 

Hospital from 1872 to 
^ 'am®® in 1908 reporting a figure of 
temc based on 893 such postmor- 

i-eported m the literature; Risley,®®' 


25 per cent; Kaufmann,'’® 53.3 per cent in 
63 autopsied cases; and Ginsburg re- 
porting 75 per cent incidence of bone me- 
tastases in a series of such cases carefully 
examined postmortem at the Montefiore 
Hospital. Osseous metastasis from cancer 
of the breast is a terminal event, and is one 
manifestation of the generalized extension 
of the disease throughout the body. There- 
fore, its incidence should approach 100 per 
cent in those patients in whom cancer of 
the breast is the primary cause of death. 
One cannot help feeling that the per- 
centage-incidence of bone metastasis from 
the breast varies with the thoroughness 
with which the patients are examined for 
bone lesions, and that the higher percent- 
ages reported more nearly approach the 
true frequency. 

Though frequently emphasized by recent 
writers, the fact that cancer of the breast 
may metastasize to bone early is not yet 
taken seriously enough in clinical practice. 
Metastasis may already be present in the 
spine or pelvis without sign or symptom at 
the time the primary tumor is first discov- 
ered in the breast. On the other hand, it 
may delay its appearance up to twenty 
years or more after removal of the primary 
breast lesion. Both types of occurrence have 
come within my clinical experience. 
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Skeletal metastases from cancer of the 
breast may occur in any location. The most 
frequently noted locations of osseous me- 
tastases from cancer of the breast are the 
spine and pelvis, according to such ob- 
servers as Stenstrom and Ericksen,®® 
Sutherland et Copeland,^® Fort,^** 

Kaufmann,'^’ Lee and Herendeen,^® Lee and 
Tannenbaum,^^ and many others. With 
somewhat less frequency metastases occur 
in the upper femur, ribs, sternum, skull and 
upper humerus. Rarely are osseous metas- 
tases, particularly from the breast, seen 
below the knee or elbow. Only 3 or 4 such 
instances are reported by Stenstrom and 
Ericksen in a study of 1 1 5 bone metastases 
from cancer of the breast. 

Why skeletal metastasis from cancer of 
the breast should occur most frequently in 
the vertebral and pelvic bones is not known. 
Indeed, the existence of deposits of malig- 
nant breast tumor in the bone marrow had 
been realized by pathologists and clinicians 
a considerable time before any definite ex- 
planation of the fact was available. The 
early conception of the formation of de- 
posits of cancer in the bone marrow de- 
pended upon a belief in the existence of a 
“cancerous diathesis” which was capable of 
manifesting itself in different regions of the 
body at the same time or successively. 
Thus, Sanson,®” in 1834, described a case 
in which a woman with a scirrhous cancer 
of the breast of less than one year’s dura- 
tion broke a femur while turning in bed. 
During the manipulations necessary for 
reduction of this fracture, the other femur 
broke. Later, at autopsy, multiple deposits 
were found throughout the skeleton, and 
Sanson cited this case as a most complete 
example “of that which one calls cancerous 
diathesis.” It soon became obvious, as 
knowledge in pathology increased in the 
years following, that the explanation of the 
process of the formation of metastases was 
to be looked for in the blood or lymph; that 
the bone deposits represented cancer cells 
that had traveled from a single primary 
source to the point found, where they were 
growing as secondary tumors. 


July, i+i 

A considerable controversy has grown p 
as to the mechanism by which maligna 
cells are carried from the primar}^ cancer 
the vertebrae and pelvic bones. Lympha( 
extension by permeation, lymphatic ermk. 
boli, and embolic dissemination by way of 
the blood stream, each has its ardent sup- 
porters. Von Recklinghausen®^ was among 
the first to champion blood stream dissemi- 
nation of malignant tumor to bone marrow, 
the so-called embolic theory. His support of 
this theory was based on his finding that 
metastases in bones occur within the med- 
ullary cavity, and reach the periosteum 
only by extension from the interior; that 
when subperiosteal tissue was invaded it 
was always in the region of the large foram- 
ina, which serve as points of egress for 
large veins; that the individual cancer cells 
in the marrow lay within definite channels 
which were arranged in a manner similar 
to that of the veins present in marrow; that 
all blood channels in the invaded area had 
tumor ceils; and lastly, that there was no 
evidence of lymphatic channels in the 
medullary cavity. Piney®® likewise con- 
cludes that metastatic deposits in bone are 
due to arterial or capillary embolism, and 
brings forth as evidence the detection of 
cancer cells in the vascular channels in the 
bone marrow. The vascular nature of these 
channels is demonstrated by the fact that 
they contain red corpuscles in addition to 
the epithelial cells. Piney attempted to 
demonstrate lymph vessels in bone by the 
injection method so successfully used for 
studying lymph ^vessels in other locations, 
but was unsuccessful. Piney observes that 
the bones which have red bone marrow, 
ribs, sternum, vertebrae, innominates, and 
upper ends of the humerus and femur, are 
most likely to be the seat of metastases, and 
states that anatomically and physiologi- 
cally, in the red marrow bones, the wider 
stream bed, the slower circulation, and the 
more complicated course of the vessels are ' 
conducive to emboli lodging at these points. 
The circulation in fatty marrow, on the 
other hand, he says, is quite normal. 
Schmidt®” was able to show that small 
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thrombi containing cancer cells were pres- 
ent in the capillaries of the lungs, even in 
cases where there was no evidence of tumor 
in these organs on ordinary examination. 
Many of the epithelial cells in such thrombi 
appeared to be destroyed; but he was able 
to observe that they might, on occasion, 
grow through the thrombus material, and 
in this way pass into the venous side of the 
pulmonary circulation, and thus reach the 
systemic circulation. Neal and Robnett®® 
report a case supporting the blood borne 
theory in which they state that “there was 
a frank absence of permeation of fascial 
lymphatics near the invaded bone.” 

Handley contends, from detailed study 
of many cases, that “bone deposits in breast 
cancer are usually secondary results of far- 
extending growth of cancer along the deep 
fascial lymphatic plexus,” By direct retro- 
grade permeation of the lymphatics, the 
periosteum of the bones is reached. “Since 
lymphatics and veins always run together, 
infiltration of the wall of the concomitant 
vein is a likely event, and subsequent ex- 
tension in the bone may take place, as 
Piney has shown, along the blood chan- 
nels.” He states that “Piney has not ad- 
duced any evidence that the cancer cells in 
the first instance reach the bone by the 
blood stream,” and cites the great infre- 
quency of bone deposits distal to the knee 
and the elbow “though non-cancerous em- 
boli are known to lodge with special fre- 
quency in the distal portions of the limbs.” 
Carnett,^® from similar observations of his 
own, accepts the lymphatic permeation 
theory of Handley. Kolodny^^ reports a di- 
rect relationship between the bone marrow 
and the lymphatic system. He injected 
three to five drops of india ink into the 
medullary cavity of bone marrow in dogs 
and killed the dogs one to three weeks 
later. Examination of the regional lymph 
nodes showed dye grossly present in twelve 
to fourteen days, microscopically present in 
five to seven days. He also found actual 
ymphatic channels in bone containing the 
d3'^e. Kolodny concludes that “bone mar- 
row is directly related to the lymphatic 


system. It drains its lymph into certain 
groups of lymph nodes, the regional lymph 
nodes of the respective bone. . . . Devia- 
tions from the normal in the flow of lymph, 
namely, the aberration of the lymph 
stream, the retrograde lymph stream, and 
the reflux lymph flow, can lead to the 
metastatic spreading through the skeleton 
of carcinomatous cells transported in the 
lymph circulation from the primary tumor.” 

In conclusion, on the basis of the evi- 
dence in hand to date, it would seem that 
metastases to bone can undoubtedly occur 
by way of either the blood or lymph chan- 
nels, although the arguments of von Reck- 
linghausen and his supporters appear as yet 
the more alluring, and suggest that blood 
embolus is the more usual route. 

In 1891 von Recklinghausen described 
two types of bone metastases: one, diflFuse 
and destructive, which he termed osteo- 
malacia carcinomatosis; and a second type, 
osteoplastic in character. It is generally ac- 
cepted that these two types of manifesta- 
tion exist. In the former the cortex is de- 
stroyed, so that fracture may easily occur; 
in the latter there is new bone production, 
and the bone may become heavier and even 
larger. Askanazy^ believed that metastasis 
first produces osteoporosis, which is fol- 
lowed by necrosis, and that such necrotic 
bone acts as a foreign body to produce new 
bone. Von Reckinghausen noted that the 
osteoclasts present in osteoporosis were sel- 
dom seen in spreading metastatic areas. He 
felt that softening of the bone and removal 
of the inorganic salts took place without 
their presence — that the tumor first de- 
stroyed bone and then grew by occupying 
the space it produced. New bone formation 
he attributed as due to hyperemia and 
hemostasis in the region of the tumor, from 
obstruction of the capillaries by endovas- 
cular tumor emboli. LeviM^ did not find 
hyperemia and felt that some chemical ir- 
ritant emanating from the cancer cells 
acted on the bone, stimulating its prolifera- 
tion. Kaufmann maintained that a meta- 
static bone deposit is always surrounded by 
a zone of inflammation, and this caused the 
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sclerosis. This non-infectious inflammatory 
reaction accompanying the development of 
tumor has been emphasized by Ewing^® and 
others.^® Pfahler®® feels that the resultant 
sclerosis is an indication of Nature’s at- 
tempt to isolate the disease. It is observed 
that this process is enhanced by roentgen 
therapy, and is called by Geschickter and 
Copeland^^ fibro-ostosis. Cave^^ recently ex- 
pressed the opinion that the type of me- 
tasis is dependent on the path of its en- 
trance into bone. When the cells are blood 
borne he believes that osteolysis results, 
and when the tumor reaches bone through 
lymphatic permeation, osteoplasia results. 
It appeared to Gray-'^ that the thing that 
determined whether the metastases were 
osteoplastic or osteoclastic was the type of 
primary breast tumor, and whether it was 
rapidly malignant or slowly growing. 
Thiele®® believed that the more infiltrating, 
the less sharply defined and the more 
slowly growing the primary neoplasm and its 
metastases are, the greater will be the tend- 
ency to osteoplastic change. Downs^® and 
Downs and Hastings^^’^® have noted some- 
what of a parallelism between the degree of 
desmoplasia in the primary tumor and the 
appearance of osteoplasia in its metastases. 
Leddy^^ states that, superficially, there is no 
relation between the histopathologic char- 
acter of the tumor and the incidence or type 
of metastasis. 

Bone metastases from cancer of the 
breast are predominantly of the osteoclastic 
character. The sclerosing type was noted in 
only 1 of 100 cases of Geschickter and 
Copeland.®^ Lenz and Freid^® report the 
type of metastasis in breast cancer as osteo- 
clastic in 77 per cent, and in 23 per cent 
mixed changes of both osteoplastic and os- 
teoclastic character. Carnett and Howell,^’- 
reporting on loi cases with bone metastasis 
from breast cancer, state that all but two 
were destructive in type, the two excep- 
tions being associated, in addition, with 
some osteosclerosis. Sutherland, Decker 
and Cilley, reporting on the roentgen exam- 
ination of 393 patients with bone metastasis 


secondary to cancer of the breast, graded 
375 growths as osteoclastic, 5 as mixed os- 
teoclastic and osteoplastic, and 13 as defi- 
nitely osteoplastic. Levin reports that, mi- 
croscopically, all cases show both osteo- 
plasia and osteoclasia, with one or the other 
predominating. 

SYMPTOMATOLOGY 

The presence of cancerous tissue in bones 
causes, per se, no pain. Metastatic lesions 
may be present and symptomless for 
months and even years. At the Mayo Clinic 
are frequently seen extensive multiple bone 
metastases in individuals with no sign or 
symptom except the pain coming from one 
area of involvement. Pain is, however, usu- 
ally the first warning, clinically, of the 
presence of bone metastasis, and does not 
occur until the periosteum or nerve trunks 
adjacent to bone become involved by the 
metastasis or the surrounding inflammatory 
reaction. Pain may be of two types: local 
pain, originating through pressure on the 
periosteum or on the sensory nerves that 
supply it, resembling pains seen in incom- 
plete fractures, frequently associated with 
tenderness; and neuralgic pain, such as that 
seen in “sciatica,” pain arising from pres- 
sure on adjacent nerves, especially at the 
points of entry into the intervertebral foram- 
ina, and radiated over the entire sensory 
distribution of the nerve involved. Pain 
may be mild or transitory at the outset, 
consisting of an occasional catch in the 
back, or stiffness, but almost always as 
time goes on, the pain becomes more severe 
and constant. An outstanding character- 
istic is the exalted sensibility of the part in- 
volved to jarring, jolting movements. In a 
series of cases reported by Leddy, the pain 
was severe in 95 per cent of cases, and in 
nearly half of these it was described as ex- 
cruciating, agonizing, or crippling, and in 
itself presented the major clinical problem. 
Spontaneous remission of pain did not oc- 
cur in a single case, although such occur- 
rences have been reported in the litera- 
ture.^® 
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Not rarely the first indication of a me- 
tastasis is the occurrence of a pathologic 
fracture, the fracture of a humerus as the 
individual props herself up in bed, the 
fracture of a femur while alighting in the 
usual manner from a car, the compression 
of one or more vertebrae while lifting a 
heav}^ object. A pathologic fracture oc- 
curred at some time or other in the course 
of events in 15 of the 100 cases of cancer of 
the breast with bone metastases studied by 
Geschickter and Copeland. Collapse of the 
vertebrae may produce compression of the 
cord, which is occasionally associated with 
paraplegia and vesical disturbances. 

Skeletal metastases may exist for months 
without much anemia or cachexia, without 
marked weight loss or emaciation. These 
are usually more terminal events, at which 
time are also present, as a rule, internal me- 
tastases to more vital structures. 

DIAGNOSIS 

Suspicion of the existence of bone metas- 
tasis from cancer of the breast is based on 
the history of or presence of a primary 
breast lesion and the occurrence of pain, no 
matter how slight, in any portion of the 
body, especially in the lower back. Rheu- 
matic pain requiring morphine, particu- 
larly, as Rynearson and Hench®® have em- 
phasized, should suggest metastases. In 
such a situation it is wise to consider metas- 
tasis as the most likely explanation, and 
attempt to establish a positive diagnosis 
with the aid of the roentgen ray. In the 
great majority of cases, the presence of 
bone metastasis can be determined by 
roentgenographic studies. Occasionally, 
however, as has been our experience as well 
as that of Lenz and Freid, Geschickter and 
Copeland, and others, pain may precede 
positive roentgen evidence by several 
months. If the roentgenogram of the part is 
negative, the patient should be kept under 
observation, and if the pain continues for 
more than a few days without other very 
apparent cause, it is best to establish a ten- 
tative diagnosis of metastasis and to treat 


accordingly with roentgen therapy. Roent- 
genograms taken at later intervals may re- 
veal positive evidence, though originally 
they were negative. 

If pain, from the dorsal spine, for exam- 
ple, leads to the finding of a metastatic 
area, taking roentgenograms of the rest of 
the spine, pelvis, ribs, and less frequently, 
other bones, may reveal many additional 
metastatic areas as yet without clinical 
symptoms. 

As has been said before, metastases from 
cancer of the breast are predominantly 
of the osteoclastic type. They are char- 
acterized in the roentgenogram by sharply 
demarcated, though irregular, areas of 
decreased density in the bone, often pre- 
senting a diffused honeycombed appearance 
at times, with almost complete involve- 
ment of the bone, without, however, al- 
tering the cortical silhouette. Osteoplastic 
changes are evidenced by an irregular in- 
crease in density, a chalky appearance, 
often bordering on or associated with the 
areas of destruction, but without cortical 
or periosteal thickening. 

PRESENT STUDY 

From a review of the literature it can be 
seen that much has been written and many 
theories have been expounded regarding the 
relationships between the primary cancer 
in the breast and bone metastases subse- 
quent to it. Significant relationships have 
been implied between such changes as 
desmoplasia in the primary tumor and os- 
teoplasia in the bone metastases. In series 
of bone metastases the number secondary 
to scirrhous carcinoma, adenocarcinoma 
and medullary carcinoma of the breast 
have been noted. The bearing that the type 
of treatment given the primary tumor has 
on the time of occurrence of bone metas- 
tases has been recorded, and the subsequent 
course of the patient after the occurrence 
of bone metastases has been discussed. 

The present study was initiated as an 
endeavor to shed more light on some of the 
relationships existing between the primary 
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breast cancer and the character and course 
of the later occurring bone metastases. The 
principal object was to determine the influ- 
ence or bearing which the type of the pri- 
mary breast cancer might have upon the 
time of occurrence of bone metastases and 
upon the response of the metastases to 
roentgen therapy. Because of its previously 
demonstrated value in the prognosis of 
tumors arising elsewhere, and its similar 
prognostic import in breast cancer as al- 
ready so well shown by Harrington,^^'®*-®^ 
the Broders'^'®'® system of grading of ma- 
lignancy was followed in this investigation. 
In the grading, according to Broders’ meth- 
od, the microscopist estimates the propor- 
tions of the cells that are partially or com- 
pletely diflFerentiated on the one hand, and 
those that are more or less undifferentiated, 
on the other. The results are expressed in 
numerals from i to 4, as follows: A cancer 
graded i is one in which the proportion of 
differentiated cells range from almost 100 
down to 75 per cent, that of the undifferen- 
tiated cells from practically o to 25 per 
cent; in a cancer graded 2, the proportion of 
differentiated cells ranges from 75 down to 
50 per cent, that of undifferentiated cells 
from 25 up to 50 per cent; in cancer graded 
3, the proportion of differentiated cells 
ranges from 50 down to 25 per cent, and 
that of undifferentiated cells from 50 to 
75 per cent; and in a cancer graded 4, the 
proportion of differentiated cells is from 25 
per cent to practically o, that of the undif- 
ferentiated cells from 75 per cent up to 100 
per cent. As far as we know, this is the first 
study of bone metastases from breast can- 
cer in which the primary tumor was graded 
according to Broders. iBecause the cancer- 
ous bone deposits most frequently occurred 
in the spine and pelvis, and in order to bet- 
ter draw comparisons between the results 
of treatment in the different cases, this in- 
vestigation was limited to those cases in 
which metastases to the spine or pelvis were 
present. 

Approximately 200 individuals with bone 
metastases from cancer of the breast were 
seen and treated in the Section on Roent- 


genology at the Mayo Clinic between Jan- 
uary, 1925, and January, 1934. Of these 200 
cases, only those complete in all the follow-- 
ing prerequisites were used for this analysis. 
The requirements held necessary for ad- 
mittance to this study were six in all, and 
are as follows: 

1 . Radical amputation of the breast, per- 
formed at the Mayo Clinic; 

2. Subsequent microscopic study and 
grading of the tumor thus removed; 

3. Clinical evidence suggestive of metas- 
tases to the spine or pelvis; 

4. Roentgenographic demonstration and 
confirmation of the presence of such metas- 
tases; 

5. Roentgen treatment of the metastatic 
area or areas in the Section on Roentgen 
Therapy ; 

6. Records of the results of the treat- 
ments. 

Most of the 200 cases were complete in 
all but one or two of these details. Many 
had had the breast operation elsewhere, and 
had no report as to the grade of malignancy 
found. In some, roentgenographic evidence 
of metastases was not shown although the 
clinical evidence and course seldom left any 
reasonable doubt as to the correctness of 
the diagnosis. In a few, all facts were known 
except the results of treatment. Forty-one 
cases were complete in all respects, and 
formed the basis for this study. An addi- 
tional case fulfilled all requirements, but 
developed a primary cancer in the other 
breast of a different grade from the first 
primary lesion. 

Of the 41 patients, 23 had cancer of the 
right breast, and 18 of the left breast. The 
average age, at the time of operation, for 
the entire group was 47.6 years, with a 
range from twenty-nine to sixty-seven 
years of age. Grouping the patients accord- 
ing to the grade of their malignancy, the 
average age of each group at the time of 
operation varied less than a year from the 
average for the entire series. Age of patients 
(Table i) with Grade 2 malignancies, 
ranged from 40-60; with Grade 3 malig- 
nancies, from 35-67; with Grade 4 malig- 
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nancies, from 29-63 years of age. The wider 
range of age of Grade 3 and Grade 4 may 
not be of any significance, inasmuch as 
most of the cases fall in these grades. 

Twenty-two, or 53.6 per cent, of the 41 
cases, fall into Broders’ Grade 4 classifica- 
tion; 13, or 31.7 per cent, into Grade 3 
classification; and 6, or 14.6 per cent, into 
Grade 2. No case with bone metastases 
from Grade 1 malignancies was found. 

According to Harrington who studied the 
gradings of 2,879 cases of primary breast 
cancer at the Mayo Clinic, the frequency 
with which each grade occurred was as fol- 
lows: Grade 4 was the designation in 51.3 
per cent of tlie tumors; Grade 3 was the 
classification into w'hich 33.6 per cent fell; 
i2.a per cent were classified as Grade 2, 
and 2.9 per cent were Grade 1. Comparing 
his series with our smaller series known to 
have bone metastases (see Table n), the 
percentages of each of the grades of the two 
series runs somewhat analogous. In fact, 
they are close enough to suggest that the 
frequency of the occurrence of bone me- 
tastases from a particular grade of breast 

Table I 

CLASSIFICATION OF ALL CASES OF BONE METASTASES 
BY AGE* ACCORDING TO GRADE OF 
PRIMARY LESION 


Age 

Grade 1 

Grade 3 

Grade 4 

Total 

39 or less 

0 

2 

- 6 

8 

40-55 

4 

8 

9 

21 

Over 55 

2 

3 

7 

12 


* At time of mastectomy. 


cancer is roughly proportional to the fre- 
quency with which that particular grade of 
malignancy appears in the breast. In other 
words, if in 10 cancers of the breast 5 were 
found to be Grade 4, it would then follow 
that in 10 cases of breast cancer developing 
bone metastases 5 would be of Grade 4. 
In view of the fact that there were no cases 
of bone metastases from Grade i cancers in 
our series, the question arises whether the 
above theorizing applies to Grade i as well, 
whether metastases to bone ever occur in 


Grade 1 cancer. To answer this point a list 
was obtained from Dr. Broders of 2,241 
Clinic patients with cancer of the breast 
which had been microscopically graded by 
him. Of this number, 64 were graded i. The 
histories and follow-up reports on these 64 
patients were carefully scrutinized, and in 
I of the 64 patients definite evidence of 

Table 11 


GRADE IN PERCENTAGE OF TUMORS META-STASIZING TO 
BONE (present SERIES OF 41) AND OF TUMORS AS 
FOUND IN THE BREAST (hARRINGTOn’s SERIES) 



Present 

Series 

Harrington’s 

Series 


per cent 

per cent 

Grade 1 

0. 

2.9 

Grade 2 

14.6 

12.2 

Grade 3 

31-7 

33-6 

Grade 4 

53-6 

51-3 


bone metastases was established. This pa- 
tient had a radical amputation of the left 
breast on July 6, 1922, for a Grade i adeno- 
carcinoma 1.5 by 2 cm. in size. There was 
glandular involvement Grade 2 (on the 
basis of Grade 4) in the left axilla at the 
time of the operation. In December, 1926, 
she developed pains and subsequently 
lameness, in the left lower limb, and in 
March, 1927, a pathological fracture oc- 
curred in the upper third of the left fe- 
mur. Roentgenograms taken at the Clinic 
showed marked destruction in the proximal 
end of the left femur, with pathological 
fracture through the area of destruction. 
The patient returned to her home city and 
was given roentgen therapy there. The pain 
was reported still present following ther- 
apy, but lessened in August, 1927. She died 
a year later in August, 1928, and her at- 
tending physician wrote that there was 
carcinomatous involvement, at the time of 
her death, of the left trochanter and the 
whole right side of the bony pelvis. 

Thus it is established that bone metas- 
tases may occur from any grade of breast 
cancer, and the inference suggests itself 
that the various grades of malignancy me- 
tastasize to bone in somewhat the same 
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relative proportion that they bear to each 
other as they occur in the breast. 

Now the question arises, if bone metas- 
tases do result as frequently from Grade 1 
and Grade 3 malignancies of the breast as 
from Grade 4 cancer, do they occur as 
early ? 

The average time after operation until 
definite symptoms of bone metastases ap- 
peared in the 41 individuals was 22.9 
months (Table iii). In the 22 cases with 


conclusions: first, in general the lower the 
grade of malignancy of the primary carci- 
noma of the breast, the longer the duration 
of life before metastases to vertebrae or 
pelvis occur; second, that, specifically, the 
course of any single case with a graded le- 
sion may vary considerably from that 
which is the trend of that particular grade 
as a whole. 

This variation in the time of appearance 
of bone metastases that occurs among in- 


Table III 


AVERAGE NUMBER OF MONTHS POSTOPERATIVE BEFORE APPEARANCE 
OF EVIDENCE OF METASTASES TO SPINE OR PELVIS* 



Grade 4 

Grade 3 

Grade 2 

Total 

All ages (41) 

13.6 ( 22 ) 

22.9(13) 

56 . 7 ( 6 ) 

22.9 

Under 48 ( 22 ) 

8.6 (ii) 

19.0(7) 

46-7 (4) 

18.8 

48 or over (19) 

18.7(11) 

27-5 (6) 

76.5 ( 2 ) 

27.5 


Extremes of Ages 



Under 40 (8) 

6.7(6) 

H -5 (2) 

none under 40 

8.6 

60 or over (5) 

24-0(3) 

38.0(1) 

88.0(1) 

39-6 


* Number of patients is noted in parenthesis in each case. 

Grade 4 tumors, the average corresponding 
period was 13.6 months, the majority of the 
group showing definite symptoms within 
nine months, and 8 of the 22 patients with- 
in three months. 

In the 13 individuals with Grade 3 car- 
cinomata, symptoms of bone metastases 
occuiTed in from seven to forty-seven 
months postoperatively, with an average 
time of appearance of 22.9 months for the 
entire group. The majority showed symp- 
toms in nineteen months or less, but only 3 
in less than one year after operation. The 
average time of appearance of symptoms of 
bone metastases in patients with Grade 2 
cancer was 56.7 months after operation, the 
individual times for appearance of symp- 
toms in the 6 cases being 27, 28, 47, 65, 85 
and 88 months, respectively. In the i case 
of bone metastases from Grade i carcinoma 
of the breast referred to earlier in this 
paper, it will be recalled that symptoms of 
metastasis first appeared fifty-four months 
postoperatively. 

The above facts point to the following 


dividuals having breast lesions of the same 
grade may possibly be due to factors out- 
side of the tumor itself, and may have to 
do with the soil on which the malignant 
seed is sown rather than on the character 
of the seed itself. The age of the patient, or 
the physical condition usually coincident 
with that age, the condition of tissues or 
of the circulation, undoubtedly are such 
factors (see Table iii). Thus while the 
average time of occurrence of symptoms of 
bone metastases in patients with Grade 4 
breast cancer is 13.6 months after opera- 
tion, they occur on an average of 7.4 
months postoperatively in the ii patients 
under forty-eight years of age, and on an 
average of 18.7 months in the ii patients 
forty-eight years of age or over. Or more 
strikingly, the time of occurrence of those 
patients under forty years of age averaged 
6.7 months, while in those over sixty years 
of age it averaged 24.0 months. Similar age 
relationships exist among the patients with 
Grade 3 and Grade 2 cancer. The average 
time of occurrence of symptoms of bone 
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metastases in all patients with Grade 3 
breast cancer is 22.9 months after opera- 
tion. In the 7 cases under forty-eight years 
of age, the average time of occurrence is 
19.0 months, in the 6 cases forty-eight years 
of age or older, it is 27.5 months. In the 2 
under forty years of age it is 14.5 months, 
and in the i patient over sixty it was thirty- 
eight months. In 6 patients with Grade 2 
cancer, the average time of occurrence of 
symptoms of bone metastases is 56.7 
months after operation. For the 4 patients 


axilla at the time of the radical amputation 
of the breast. This proves to be a fact. 
Gross axillary glandular involvement was 
noted in 20 of the 22 patients with Grade 4 
cancer. In i patient there was no involve- 
ment found, and in the remaining case 
there was no note regarding either the pres- 
ence or absence of such involvement. In the 
20 individuals with metastases present in 
the axillary glands, symptoms of bone me- 
tastases occurred on the average of 11.6 
months postoperative (see Table iv). In the 


I'able IV 


AVERAGE NUMBER OE MONTHS POSTOPERATIVE BEFORE APPEARANCE OF EVIDENCE OF 
BONE META.STASES IN PATIENTS WITH AND WITHOUT AXILI.ARV 
GLANDULAR INVOLVEMENT AT OPERATION* 



Grade 4 

Grade 3 

Grade 2 

Total 

Involvement (33) 

11.6 (20) 

22.4 (10) 

34-0(3) 

16.9 

No involvement (7) 

No data (1) 

21 .0 (1) 
48.0(1) 

24-6(3) 

79-3(3) 

47-9 


* Number of patients is noted in parenthesis in each instance. 


under forty-eight years of age this average 
time is 46.7 months, and for the 2 patients 
forty-eight years of age or over it is 76.5 
months. There were no patients in this 
group under forty years of age. The young- 
est one, aged forty, had symptoms of bone 
metastases twenty-seven months post- 
operative. The oldest patient in this group 
was aged sixty years, and did not show 
evidence to suggest bone metastases until 
eighty-eight months after the radical am- 
putation of the carcinomatous breast, the 
longest interval noted in the entire series of 
4 ^ cases. 

As has been stressed by Harrington, 
where primary cancers are of the same 
grade, the prognosis as to life is poorer in 
those patients with axillary glandular in- 
volvement present at the time of the opera- 
tion than it is in those in whom no evidence 
of glandular involvement is found. This 
Would lead one to expect to find, in patients 
With the same grade of primary breast car- 
cinoma, bone metastases occurring earlier 
a rule in those individuals in which there 
glandular involvement noted in the 


I patient without glandular involvement of 
the axilla, symptoms of bone metastases 
did not appear for 21.0 months. Ten pa- 
tients with Grade 3 cancer had glandular 
involvement in the axilla at the time of 
operation. In these 10 cases the average 
time of appearance of symptoms of bone 
metastases was 22.4 months postoperative. 
The other 3 patients with Grade 3 carci- 
noma presented no glandular metastases at 
the time of the operation, and developed 
symptoms of bone metastases on the aver- 
age of 24.6 months after mastectomy. Of 
the 6 patients with Grade 2 cancer, 3 pre- 
sented glandular metastases at operation 
and 3 did not. In the former the average 
time of occurrence of evidence of bone me- 
tastases was thirty-four months, in the 
latter 79.3 months. In the case of those 
without glandular metastases, the time of 
appearance of symptoms of bone metas- 
tases was sixty-five, eighty-five, and eighty- 
eight months respectively. In the 3 cases 
with metastases in the axillary glands, the 
time of appearance of symptoms of osseous 
involvement was twenty-seven, twenty- 



lO 

eight, and forty-seven months postopera- 
tive. It has been the policy of the surgeons 
and pathologists at the Mayo Clinic for a 
number of years to grade the degree of axil- 
lary glandular involvement from i to iv, 
grade i representing slight, rninimal in- 
volvement, grade iv, extensive involve- 
ment, and grades ii and iii intermediate 
degrees of gross glandular metastatic in- 
volvement. In the patient with the Grade a 
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relation to grade of malignancy. They were 
multiple in approximately two-thirds of 
the cases of each group. Metastases were 
equally as common in the spine as in the 
pelvis, more common in the lower dorsal 
and lumbar spine, and in the ilia than in 
the upper spine or other pelvic bones. The 
tenth dorsal vertebra was by far the most 
frequently involved vertebra, regardless of 
the grade of the primary cancer. Involve- 
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DEGREE OF GLANDULAR INVOLVEMENT AT TIME OF OPERATION OF 
THE PATIENTS LATER HAVING BONE METASTASES 


Cases 


Degree of Involvement 


Grade iv 

Grade in 

Grade ii 

Grade i 

None 

Grade 4* 

13 

2 

3 

2 

I 

Grade 3 

1 

2 

5 

I 

3 

Grade 2 

0 

2 

0 

I 

3 


* No data obtained in i case. 

carcinoma who went forty-seven months 
after operation before the appearance oj 
symptoms of metastatic bone lesions, the 
glandular involvement at the time of opera- 
tion was grade i, or slight. In the other a 
cases with Grade i carcinoma, who went 
twenty-seven and twenty-eight months be- 
fore indications of bone metastases, the 
glandular involvement was grade in (see 
Table v). Of the lo patients with Grade 3 
carcinoma and coincident axillary glandu- 
lar involvement, the involvement of the 
axilla was grade iv in 2 instances, grade in 
in 2 instances, grade n in 5, and grade i in 
one. In the 10 similar patients with Grade 
4 carcinoma the glandular involvement of 
the axilla was grade iv in 13, grade in in 
2, grade n in 3, and grade i in the remaining 
2 cases. It would appear that in general, 
while knowledge of the grade of the breast 
tumor is of utmost importance in the prog- 
nosis regarding occurrence of bone metas- 
tases, the degree of metastases evident in 
the axillary glands at the time of operation 
is a consideration of some secondary signifi- 
cance. 

The location and number of the met- 
astatic bone lesions apparently bear no 


ment of this vertebra was noted in 9 in- 
stances. 

The location of the pain, which was pres- 
ent in all cases prior to radiotherapy, bore a 
fair relationship to the location of the bone 
metastases as shown in the roentgenogram. 
The almost typical story was that of pain 
in the lower back, present for varying in- 
tervals of time, increasing in severity, 
greatly aggravated by motion, unrelieved 
by aspirin and similar preparations, and 
eventually forcing the individual to bed 
and partial, if not actual, invalidism. Often 
morphine was required, and this was usu- 
ally of only transitory value in mitigating 
pain. Pain near the hips, with radiation into 
either thigh, was frequently noted. Low 
dorsal pain, with radiation along one or 
both costal borders, occurred in several 
instances. Pain was occasionally intermit- 
tent at the start, present when the patient 
was active and about, and absent when the 
patient rested, but in a matter of weeks the 
pain usually became persistent. The onset 
at times, however, was acute, with sudden 
severe pain occurring following some trivial 
action, such as rising from a chair. Of fre- 
quent occurrence was pain arising from one 
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area of involvement, such as root pain ref- 
ferable to the level of a specifically in- 
volved dorsal vertebra, with simultaneous 
roentgenologic demonstration of the pres- 
ence of many more areas of metastases 
throughout the spine and pelvis, none of 
which were producing symptoms. Indeed 
this was the rule rather than the exception. 
In I case the only pain was dorsal in loca- 
tion, and the roentgenogram of the dorsal 
spine was negative for metastases, while 
the pelvis and lower lumbar spine showed 
multiple metastases. This case is a good 
illustration of the statement by Suther- 
land, Decker and Cilley, that “we have 
seen at necropsy extensive involvement of 
the bodies of the vertebrae by metastatic 
carcinoma, without enough alteration in 
density or structural form to allow of a 
definite roentgenologic interpretation of 
metastasis.” There was no apparent rela- 
tionship demonstrable between the location 
and type of pain present and the grade of 
the primary carcinoma in the 41 cases. 

Diagnosis in these 41 cases was estab- 
lished by following the precepts set down 
under the discussion of diagnosis earlier in 
this paper. In i case the diagnosis was es- 
tablished by the occurrence of a fractured 
femur sustained while alighting at the curb 
from a taxi. Roentgenograms revealed that 
it was a pathologic fracture, and estab- 
lished the presence of additional metastatic 
areas in the pelvis. 

The great majority of metastases, as re- 
vealed by the roentgenogram before roent- 
gen therapy, were predominantly of an 
osteoclastic nature. In a few (three), there 
was a fair amount of osteoplasia present 
along with the destruction. Although roent- 
genograms following roentgen therapy were 
available in only a limited number of cases, 
in 4 individuals (i patient with Grade 4 
primary lesion, 1 patients with Grade 3 
primary carcinoma, and i patient with 
Grade 1 carcinoma) there was striking 
evidence of repair, with the laying down of 
new bone, following treatment. In several 
additional cases there was noted a slight 
increase in the relative amount of osteo- 


plasia, but this was not marked. It has been 
stated®' that a comparison of the types of 
metastases in cases of carcinoma of the 
breast showed the osteoclastic, purely de- 
structive type predominating in carcinomas 
graded 4, whereas among carcinomas of 
lower grade of malignancy there is an in- 
creased tendency, toward the mixed osteo- 
clastic and osteoplastic types. This state- 
ment is not borne out by a study of the 
roentgenograms available in this series of 
cases. In the roentgenograms of all patients 
with Grade 2 carcinoma the metastases 
were obviously osteoclastic. As has been 
said before, the only pre-treatment roent- 
genograms showing moderate evidence of 
osteoplasia mixed with the osteoclasia were 
in 1 patients with Grade 3 carcinoma and i 
patient with Grade 4 carcinoma. After 
treatment, evidence of osteoplasia was as 
apt to be seen in one grade as another. In 
each case showing striking evidence of re- 
pair, the patient was living twenty or more 
months after the first roentgen treatment. 

Convinced of the lack of relationship be- 
tween the grade of the primary tumor and 
the roentgen appearance of secondary bone 
metastases, we chose numerous roentgeno- 
grams of bone metastases at random from 
among the cases of this series, but including 
roentgenograms of all grades, and we sub- 
mitted them to one of the members of the 
Section of Diagnostic Roentgenology at the 
Mayo Clinic, and later to another member 
of the same section, and to a member of 
the Section on Radiotherapy. They were 
asked to try to pick out the Grade 2, the 
Grade 3 and the Grade 4 metastases on the 
basis of roentgenologic appearance. As the 
only conceivably logical basis for classifica- 
tion depended on the assumption that the 
more osteoplasia present, the more apt were 
the metastases to be from a low grade malig- 
nancy, the selections of these radiologists 
were as often wrong as right, and they were 
unanimously of the opinion that it is not 
possible to determine the grade of malig- 
nancy of the primary lesion on the basis of 
the character of the roentgenological ap- 
pearance of the osseous metastases from it. 
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While this paper is not concerned with a 
discussion of the value of roentgen therapy 
applied to the thorax directly postopera- 
tive, during convalescence, it is of interest 
that 35 of the 41 patients had had the bene- 
fit of such treatment in some form or other, 
22 having had three or more “courses” of 
treatment, 7 more having had two treat- 
ments each. As Leddy states, “It is self- 
evident that roentgen therapy directed to 
the thorax in postoperative treatment can 
have no effect on malignant cells already 
disseminated outside the fields treated, and 
that it is of no avail in slowing the growth 
of those cells already in the spinal column 
and pelvic bones. Sufficient evidence has 
not yet been accumulated to justify 'pro- 
phylactic treatment’ of the spinal column 
as routine in addition to that of other dan- 
ger zones. However, from the standpoint of 
safety alone, the possibility is worth con- 
sideration.” In at least 2 instances in this 
series, symptoms of bone metastases ap- 
peared during the period of postoperative 
roentgen therapy to the thorax, obviously 
illustrating the points made by Leddy. 

TREATMENT 

The status of treatment of bone metas- 
tases before the advent of modern roentgen 
therapeutic methods is characteristically 
summarized in an article by Osler®^ in 
1906. In this he writes that “Scarcely 
enough stress is laid in works of surgery 
upon the terminal stages of cancer, with 
the tragic events of which the general prac- 
titioner is left to battle alone .... The 
most common and the most serious, as en- 
tailing a maximum of suffering, are the 
lesions of the spine. . . . Amid the sad fail- 
ures of our art, these cases stand out in 
strong relief. An early diagnosis of the con- 
dition (bone metastases), and an early 
recognition of the hopelessness, may lessen 
the terrible ordeal of the poor victim and 
mitigate not only her suffering, but those 
of the near relatives. Morphine, enough 
morphine! given freely and without fear, 
in doses sufficient to keep tlie patient com- 
fortable, AFFORDS THE ONLY POSSIBLE RE- 


LIEF.” Even as late as 1915, Matthews,'** 
after an extensive review of the literature 
on metastatic carcinoma in bone, writes: 
“I can find no mention of X-ray or radium 
treatment in these cases,” and offers no 
additional therapeutic advice to that given 
above by Osier. Various methods of symp- 
tomatic treatment by casts, braces, lamin- 
ectomy, epidural injection of the sciatic 
nerve, ramisectomy and even chordotomy, 
have been tried, but the results have been 
discouraging in all but a few instances, and 
many of these procedures were applicable 
in only very selected cases. 

In 1907, Freund^* reported roentgen 
treatment of a patient with probable me- 
tastasis to the pelvis from carcinoma of the 
breast. This was undoubtedly the first such 
case reported in the literature, and appar- 
ently did not come to the attention of 
Matthews in his survey. The next report 
did not appear until 1917, that of Levin,'*'* 
noting marked improvement in a patient 
with bone metastases, following irradiation 
of the metastatic area. Two years later 
there appeared a paper by Pfahler,®® re- 
porting 4 cases in which patients were made 
more comfortable by roentgen therapy, and 
in which life was thought to have been 
prolonged. He noted recalcification occur- 
ring in metastatic areas following treat- 
ment. In a later paper he reported the 
duration of life in i case for four years after 
therapy, the patient finally dying from 
visceral metastases. He favored moderate 
dosage of high voltage through many por- 
tals. Since this paper appeared, there have 
been frequent reports, mostly of the same 
nature, in the literature. Jenkinson,®* in 
1924, reported 3 patients alive after three 
years and comparatively free of pain. He 
stated: “To see a patient bedridden and 
completely paralyzed from the waist down, 
with no control of the urine or bowels, get 
up and walk after a course of treatment, is, 
to say the least, gratifying.” He used high 
voltage roentgen rays, heavily filtered, in 
moderate doses. Beck® in 1924 added a 
case to those of Pfahler, in which there was 
complete restoration of the upper ramus 
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of the pubis on the right side after it had 
been destroyed by a metastatic growth 
from the breast. Giles,*''’ Holmes,^® Joly,’® 
Lemaitre,-*® Jacobs,®^ Holfelder,®® Borak,® 
Schlesinger,®^ Lee and Hereiideen,'’'"’ Pan- 
coast,®- Grier,-® and Ginsburg-® have re- 
ported frequent improvement following 
treatment by roentgen rays. Of more re- 
cent date are the excellent and comprehen- 
sive reports of series of such cases by Leddy 
in 1 929, Geschickter and Copeland in 
1931, Lenz and Freid in 1931, and Sten- 
strom and Ericksen in 1932. Papers in 
1927 by Desjardins and by Borak in 1930 
discuss well the analgesic property of roent- 
gen rays, the latter particularly with regard 
to their effects on bone metastases. Borak 
states that roentgen rays can influence 
solely a pain that has arisen under patho- 
logic conditions, that they act as an anal- 
gesic only when they act therapeutically, 
that they act as an analgesic only so long 
and only to the extent that they exert heal- 
ing effects. Drug analgesics such as mor- 
phine afford immediate relief for a very 
limited time. This relief is symptomatic 
only, through influencing the pain trans- 
mitting, nerve conduction mechanism, or 
through influencing the cerebral pain cen- 
ters. The effects of roentgen rays in bone 
metastases never become evident within a 
few minutes, but only after a lapse of sev- 
eral hours at the earliest, and usually after 
several days, and often after a period of 
several weeks, — and continue, even though 
they may be of a transitory nature, not 
only a few minutes or hours, but at least 
for several days and usually several weeks 
often several years; or the pain may be 
relieved permanently. Partial or complete, 
transient or permanent relief of pain oc- 
curs, says Borak, only so far as there is 
partial or complete, transient or permanent 
retrogression of the pain producing patho- 
logic process, independent of its nature. 
Desjardins has stated that there is reason 
to believe that the relief from pain is due 
to the release of sensory nerves from pres- 
sure by the tumor, although it is conceiv- 
able that nerve cells, which, of all the 


cells in the body are the most resistant to 
irradiation so far as functional or organic 
damage is concerned, are acted on in a 
specific manner, and their irritability di- 
minished by irradiation.” As has been men- 
tioned earlier in this paper, Kaufmann and 
others have observed a zone of inflamma- 
tion at the periphery of metastatic lesions 
in bone. Desjardins has said that in irradia- 
tion of lymphocytes in general, an effect is 
perceptible microscopically as early as 
three hours after exposure. Inasmuch as 
lymphocytes constitute a large proportion 
of this inflammatory zone, it is possible 
that the destruction of such lymphocytes 
by irradiation may so relieve pressure on 
adjacent sensory nerves as to remove the 
chief cause of pain. Leddy feels that this 
destruction of the inflammatory tissue 
probably explains the onset of analgesia 
where it occurs within the first week after 
treatment, the effect on the carcinoma it- 
self appearing after more than a week. This 
effect on inflammatory tissue can occur 
with dosage insufiicient to have much in- 
fluence on carcinoma tissue itself, and 
Borak suggests that ofttimes relief is only 
temporary and palliative because it was 
sufficient to eliminate the immediate cause, 
the secondary inflammatory filtrate, but 
not the ultimate cause of the pain, the car- 
cinoma cells themselves. Where relief is of 
long duration there is probably destruction 
within the tumor, with some retrogression. 
Inasmuch as metastases to bones in them- 
selves do not involve organs absolutely 
essential to life, and as the condition in the 
bones, with the associated pain, may per- 
sist indefinitely until vital organs are at- 
tacked or secondary complications have 
ensued, such as pneumonia, relief such as 
afforded by roentgen therapy is well justi- 
fied, and, as Borak states, fills the same 
role as digitalis in decompensated hearts 
or decompressions in inoperable brain tu- 
mor cases. 

The average case in the present ser- 
ies first received roentgen treatment 4.4 
months after symptoms of bone metastases 
had appeared. Some received treatment 
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within a week or two of the onset of pain, 
and I case did not receive treatment until 
twenty-one months after the first appear- 
ance of symptoms indicative of metastasis 
which was later confirmed by roentgeno- 
grams. This latter case was the only one of 
the series to go more than one year, after 
definite symptoms had presented them- 
selves, before receiving roentgen therapy. 
The average time of coming to treatment 
after occurrence of symptoms varied little 
with the grade of the primary tumor from 
which the metastases occurred, being 5.1 
months for the Grade 1 group, five months 
for the Grade 3 group, and slightly earlier, 
3.9 months, for the Grade 4 group. Delay 
in coming to treatment was attributable 
to various causes such as the mildness and 
variability of the pain at the onset, misin- 
terpretation of the symptoms, unawareness 
of what roentgen therapy had to offer in 
the way of analgesia, or because roentgeno- 
grams of the painful areas were negative at 
first. Frequently the delay was due to 
economic circumstances, the patient being 
unable or unwilling to seek aid. Several 
patients had sought relief through chiro- 
practic adjustments and i cases from osteo- 
pathic manipulation. Another was treated 
for rheumatism with typhoid vaccine, and 
in I case tonsillectomy was performed 
without benefit. Another unsuccessfully 
sought relief by taking baths at a well 
known spa. 

Treatment was given in all cases pri- 
marily for the analgesic action of the roent- 
gen ray, and more than palliation was not 
expected. By the time dissemination of the 
cancer is widespread enough to produce 
gross evidence of bone involvement at some 
distance from the site of the primary le- 
sion, the possibility of stemming the fatal 
tide through local treatment to isolated 
metastatic regions in indeed remote, al- 
though it can happen.^'^ 

The technique of treatment varied in 
different cases, but was generally as fol- 
lows: Cross firing in the pelvis through four 
large fields (one anterior, one posterior, and 
two opposite lateral fields) at high voltage; 


cross firing of the spine at moderate volt- 
age, through large fields on each side of it, 
the beams converging at an angle of about 
45 degrees. High voltage factors consisted 
of 200 kv., 5 ma., 50 cm. target-skin dis- 
tance, 0.75 mm. copper and i.o mm. alumi- 
num filters, with an exposure time from 
60 to 70 minutes (approximately 550 r. 
measured in air). Moderate voltage con- 
sisted of 135 kv., 5 ma., 40 cm. target-skin 
distance, 6.0 mm. aluminum filter with an 
exposure time of 25 to 28 minutes (approxi- 
mately 500 r, measured in air). In later 
treatments to the same areas the exposure 
time was frequently reduced. The treat- 
ment had to be given slowly in order to 
avoid severe reaction. One field daily was 
usually well tolerated. 

The analgesic response to treatment was 
classified under four divisions: (i) complete 
reliefs which heading is self explanatory, 
meaning just as it implies, complete relief 
of pain following roentgen treatment, 
coming on immediately or within several 
weeks of treatment, and lasting an interval 
of weeks, months or years; (2) considerable 
relief, under which heading are listed those 
cases in which there was a very marked im- 
provement, often meaning the returning of 
a bed-ridden, suffering patient to a more 
normal and satisfactory existence, but in 
which the relief was not complete, some 
residual ache or pain persisting, though of 
relatively minor nature; (3) partial relief , in 
which were put those cases receiving some 
distinct amelioration of symptoms but not 
sufficient to justify classification under con- 
siderable relief; and (4) no relief, into which 
classification were put those cases deriving 
no benefit from therapy and those cases 
whose reports after treatment were too in- 
definite to be certain that any improve- 
ment had taken place. 

In the 41 patients of the present study 
treated for relief of pain, definite analgesia 
was obtained in 35, or 85.3 per cent. In 6 
there was no relief. In 29, or 70.7 per cent, 
of the 41 cases the relief was considerable 
or complete, and in 14, or 34.1 per cent, it 
was complete. The type of response to 
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treatment according to the grading of the 
primary tumor responsible for the metas- 
tasis is shown in Table vi. In each of the 
three grades studied, a high degree of relief 
ranging from considerable to complete oc- 
curred in the great majority of cases. There 
is a suggestion that complete relief was of 
relatively more frequent occurrence in the 
lower grades than in Grade 4 metastases. 
On the other hand, there were failures to 
obtain relief in each of the groups. In gen- 
eral the conclusion must be drawn that the 
results, according to grade of malignancy, 
are not enough different to justify the 
statement that initial relief of some degree 
can be obtained much more readily in any 
one grade of malignancy than in another. 
The pertinent subject of “the duration of 
relief,” however, of which nothing has been 
said as yet, will appear in the discussion 
later. 

In approximately a third of the cases of 
each grade of malignancy it was noted that 
improvement began “before completion of 
the full course” or “within a few days to a 
week after completion of course.” In the 
remainder the improvement was of gradual 
onset, occurring within one to four weeks 
where checked carefully. Maximum im- 
provement obtained from any course of 
treatment was reached in all instances 
within one month of the completion of 
treatment, except in i case, a patient with 
metastasis from a Grade 1 carcinoma, 
whose response to treatment was more 
gradual. In this individual, relief of pain 
occurred gradually over a period of six 
weeks following a single course of treat- 
ment, becoming complete at that time. It is 
further of interest in this particular case 
that, with no further treatment, the patient 
was to all appearances completely well and 
without recurrence of pain for twenty-four 
months. The pain was the slowest to disap- 
pear and in turn the slowest to re-appear, 
following a single course of treatment, of 
°f the 41 cases. It has been observed in 
the Department of Roentgen Therapy at 
the Mayo Clinic, in the case of lympho- 
blastoma, that the more rapid the roentgen 


therapeutic response, in general, the more 
“malignant” the disease, and the earlier the 
recurrence; the slower the response to 
roentgen therapy the slower the course of 
the disease, and the slower to recur. It is 
suggested that there may be considerable 
analogy between this response and that of 
the case reported above. 

Table VI 


type of pain relief obtained 

BY ROENTGEN THERAPY 



Com- 

plete 

Consid- 

erable 

Partial 

No 

Relief 

Gmde 4 (22 c.ises) 

S 

9 

4 

4 

Grade 3 (13 cases) 

7 

3 

2 

I 

Grade 2 (6 cases) 

0 

3 

0 

I 

Total (41 cases) 
Total in percent- 

14 


6 

6 

age 

34-1 

36-5 

14.6 

14.6 


Knowledge as to the benefit, it any, of 
giving the treatment early in the disease, 
soon after the appearance of symptoms of 
metastases, is of obvious interest. In Table 
VII the relationship of time of treatment to 
type of relief obtained is shown. 

Patients, 35 in all, obtaining relief of one 
type or another came to treatment in an 
average of 3 to 4.5 months after onset of 
symptoms, and whether the treatment af- 
forded partial, considerable or complete 
relief, the average duration of symptoms 
before treatment was approximately the 
same. Whether the patient had metastases 
from a Grade 4, Grade 3, or Grade a carci- 
noma of the breast made no difference, the 
average time of coming to treatment was 
approximately the same for those of each 
grade obtaining complete relief, for those 
obtaining considerable relief, and for those 
obtaining only partial benefit. The 35 in- 
dividual cases obtaining relief came to 
treatment within two weeks to ten months, 
31, or 91.4 per cent, receiving treatment 
within eight months or less. The i patient 
coming to treatment ten months after the 
onset of symptoms and still obtaining re- 
lief had a Grade 2 malignancy and ob- 
tained considerable relief of twelve months’ 
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duration. The other 2 patients coming to 
treatment after more than eight months 
and obtaining relief had metastases from a 
Grade 4 malignancy. One patient after nine 
months received considerable relief for three 
months following one course, with con- 
siderable relief for three months from a 
second course given after recurrence of 
pain. The other obtained complete relief 
for five months from one course of treat- 
ment given nine months after evidence of 
metastases had occurred, and received con- 
siderable relief for thirteen more months 
from subsequent treatment. 


exceeding by twelve months the similar 
period of any other patient in the entire 
group. Thus, 3, or 50 per cent, of the 6 
cases obtaining no relief did not receive 
treatment until eleven to twenty-one 
months after the appearance of evidence of 
metastatic bone lesions, the only 3 patients 
of the entire 41 to go that long without 
roentgen therapy to the areas of bone in- 
volvement. Explanation of the failure to 
obtain relief in the other 3 cases apparently 
lies in another direction. 

It would appear from the above facts 
that while likelihood of obtaining relief or 


Table VII 


AVERAGE TIME INTERVAL (iN MONTHs) BETWEEN FIRST SYMPTOMS OF BONE 
METASTASES AND SUBSEQUENT ROENTGEN THERAPY OF PATIENTS 
OBTAINING THE VARIOUS TYPES OF RELIEF 


Group 

Complete 

Relief 

Considerable 

Relief 

Partial 

Relief 

No 

Relief 

Grade 4 

3 .0 (5 cases) 

3 . 9 (9 cases) 

3 .2 (4 cases) 

7.0 (4 cases) 

(22 cases) 

Grade 3 

4.5 (7 cases) 

4.0 (3 cases) 

4.5 (2 cases) 

12.0 (i case) 

(13 cases) 

Grade 2 

4.5 (2 cases) 

3 . 8 (2 cases) 

No Cases 

II .0 (i case) 

(6 cases) 

Total all groups 

4.0 (14 cases) 

3.8 (15 cases) 

3 .6 (6 cases) 

8 . 5 (6 cases) 


The 6 patients obtaining no relief from 
roentgen therapy came for treatment at an 
average time of 8.5 months (Table vii) 
after onset of symptoms of bone metas- 
tases. This average time is in striking con- 
trast to that of the 35 obtaining relief, and 
the contrast holds within each group of 
malignancies. The only case failing to re- 
spond to treatment in the Grade 1 group 
was the case in that group having definite 
symptoms of metastasis for the longest 
interval of time, eleven months, before re- 
ceiving roentgen therapy. Similarly^ the i 
patient in the Grade 3 group receiving no 
relief had gone twelve months before re- 
ceiving treatment, longer by four months 
than any other case in the group. The 4 pa- 
tients in the Grade 4 group receiving no 
benefit from therapy came to therapy after 
symptoms for periods of one, two, four and 
twenty-one months, respectively, the latter 


palliation following roentgen therapy is 
considerable if given within eight months, 
the prospects diminish rapidly after this 
lapse of time. The type of relief afforded at 
any time within this period may vary in 
degree from partial to complete. Independ- 
ent of whether it is given immediately or 
not until four to eight months after the on- 
set of symptoms. 

The duration of the relief, once it is ob- 
tained, is of prime consideration to all con- 
cerned. Complete relief as obtained in the 5 
patients with bone metastases from Grade 
4 carcinoma varied in duration from one 
and a half to ten months (Table viii). 

Case 41 received complete relief from 
bilateral lumbosacral backache with bi- 
lateral sciatic radiation from one course of 
treatment, and there was no recurrence up 
to the time of her death one and a half 
months later from pneumonia complicating 
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extensive pulmonary metastases. At au- 
topsy, in addition to the vertebral, pelvic 
and pulmonary involvement, there were 
metastases to stomach, adrenals, and ab- 
dominal lymph nodes, and there were re- 
current nodules in the skin of the breast. 

Case 32 received complete relief from 
crippling upper sacral pain for 2.5 months, 
with occasional recurrent twinges most of 
the remainder of the year following, and 
was again “suffering some” by the end of 
the year. 

Case 34 received complete relief of pain 
in left hip region with radiation down left 
thigh, for five months, with almost com- 
plete relief for seven more months following 
further treatment, and considerable further 
relief for four more months; “very comfort- 
able” when last heard from. Roentgeno- 


grams after treatment show unusual evi- 
dence of bone repair. 

Case 26 received complete relief for eight 
months of right sacroiliac pain radiating 
into thighs, a second course being given 
four months after first. There was gradual 
recurrence with death twelve months 
after first treatment. 

Case 29 received treatment to the dorsal 
spine over two areas without relief in three 
weeks, of a pain in this area radiating 
around right lower costal margin. At time 
of second visit three weeks later, a second 
course afforded complete relief which had 
persisted ten months at last report. 

Complete relief of pain, as obtained in 7 
patients with bone metastases from Grade 
3 carcinoma, varied from two to thirty-one 
months, i of the patients being still alive 


Table VIII 

TYPE OF RELIEF AND DURATION OF RELIEF IN MONTHS 
FOLLOWING ROENTGEN THERAPY 


Case 

No. 


Complete Relief 


Considerable Relief Partial Relief 


GRADE 2 


12 

14 

20 

28 

30 

31 


24 


Treatment afforded no relief 
No relief from ist course 

6 


7* and 3** 


12 


4 and 2* 

1 5 (2nd course) 

3* (3rd course given during this 
period) 


2 

4 


6 

18 


GRADE 3 

* (given elsewhere) Duration.^ 


5 

8 

9 

16 

17 

18 
21 
3S 

37 

38 

39 


2 

1 8 (2nd course 6 mo. after i st) 
9* 

Treatment afforded no relief 
31 (4 courses given) 

2 


1 8 (without recurrence to date) 


18 

6* (2 courses given) 


2 (until death) 


2 

24* (several courses) 


** and *** 
uncertain duration 


* (3 mo. after re- 
currence) 

* 


** 


3 (2 courses) 
1 5 plus 
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Table VIII {continued) 

TYPE OF RELIEF AND DURATION OF RELIEF IN MONTHS 
FOLLOWING ROENTGEN THERAPY 


Case 

No. 

Complete Relief 

Considerable Relief 

Partial Relief 



GRADE 4 


I 



5 plus (duration 




unknown) 

3 

6 


I and 2* 


7 




10 


5 (3 courses) 

2 plus* (2 courses) 

1 1 

Treatment afforded no relief 



13 

Treatment afforded no relief 



IS 


6 (2 courses) 

* (2 courses) (short 




duration) 

19 


2 

2 

1% 


3 and 3* 


23 


29 (3 courses — almost complete 




relief to date) 


24 


I5 


25 


75 plus 


26 

8 (a courses) 



27 

Treatment afforded no relief 



29 

10 plus (2 courses — no relief 




for 3 wk. after ist) 



32 

2 plus 



33 


5 plus 


34 

5 

7* (2 courses) 




4 plus** 


38 

Treatment afforded no relief 



40 


7 (2 courses) 


41 

i| (until death from pulmon- 




ary complications) 




Single asterisk indicates result of additional treatment given after recurrence or exacerbation of pain, two asterisks indicate result 
of a further course of treatment given after a second exacerbation, etc. 


and free from symptoms. 

Case 18 within several days obtained 
complete relief for two months from severe 
pain in lower back and across hips, re- 
mained very comfortable for several more 
months and then had a gradual return of 
pain. 

Case 8 received complete relief for two 
months from pain radiating from left ilium 
into left thigh. Patient returned one year 
after first treatment with pain severe again 
and metastases to all lumbar and lower, 
dorsal vertebrae, pelvis, skull, mandible, 
femurs, clavicles, scapulae, ribs and humeri 
at this time. A second course of treatment 
to entire spine and pelvis furnished consid- 


erable relief for three more months, with 
recurrence of pain in a new area from which 
a third course of therapy furnished consid- 
erable relief for nearly six months. Pain 
never returned to a severe degree prior to 
death twenty-eight months after first 
roentgen treatment. 

Case 2, A steady lumbar ache radiating 
into both thighs was completely relieved fol- 
lowing moderate voltage roentgen therapy 
to lumbar back. Pain was much less even 
by end of course of treatment. Pain devel- 
oping in right hip six months later was 
treated elsewhere with considerable relief 
reported. 

Cases 4, 9, and 37 were all completely re- 
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lieved of pain for eighteen montlis. Case 4 
was partially relieved for three more 
months following recurrence. Case 9 ob~ 
tained nine more months of complete relief 
and further partial relief, living thirty-nine 
months after first treatment for severe 
lumbar pain. Case 37 was relieved within 
a few days of pain radiating around the 
right costal margin, and was still free 
from pain at examination eighteen months 
later, although metastases appeared more 
extensive in the roentgenogram than be- 
fore. 

Case 17. Severe lower dorsal backache 
was relieved completely for thirty-one 
months by one course of treatment, fol- 
lowed by others at three, eight and twelve 
months. Patient eventually died of lung 
complications. 

Complete relief of pain was obtained in 2 
patients with metastases from Grade 2 
carcinoma for periods of six and twenty- 
four months respectively. 

Case 31 received treatment for low lum- 
bar pain radiating into left hip and thigh. 
Marked improvement was felt by end of 
course of treatment (five days), and pain 
was entirely gone within a month, not re- 
curring until six months later, this time 
with radiation into the right thigh. Repeti- 
tion of treatment brought considerable re- 
lief, lasting until death four months later 
following a “sudden going to pieces” in 
which dyspnea and cough were prominent. 

Case 13, with ache in lower back and 
pain running down into both lower extrem- 
ities, obtained gradual relief, becoming 
complete in six weeks, following one course 
of treatment, and remained symptom free 
for two years. Recurrence of pain was re- 
lieved seven months more by a second 
treatment, and three months further much 
relief was afforded by a third treatment 
given after a second recurrence. Fourth 
treatment after a third recurrence gave lit- 
tle relief, and patient died forty-five 
rnonths after first course of therapy, in con- 
siderable pain prior to death. 

Considerable relief was obtained for pe- 
riods of one to seven and a half months in 


8 of the 22 cases with bone metastases from 
grade 4 carcinoma. In an additional case 
there has been twenty-nine months (at last 
report) of almost complete relief from pain. 
In some of these cases where further treat- 
ment was given following recurrence of the 
pain, additional relief of the same type was 
obtained, but usually for a lesser period. 

Considerable relief of two, three and 
eighteen months, respectively, was re- 
corded in 3 cases of the Grade 3 group. 
In the first case this persisted till death; in 
the second a recurrence was considerably 
relieved for two more years by repeated 
treatment, and in the third partial relief 
was obtained by later treatment following 
recurrence. 

In the Grade 2 group considerable relief 
was obtained in 3 cases for one and a half, 
four and twelve months respectively, with 
added relief from later treatments for 
shorter periods. 

Duration of the partial relief as reported 
in 4 cases of the Grade 4 group and 2 cases 
of the Grade 3 group was difficult to evalu- 
ate with any definiteness because of the 
gradual blending of the relief period into 
the period of increasing, returning pain. In 
most instances it seemed to extend from 
several weeks to three or four months. 

Where so much varied response occurs, 
comparison is not easy. However, one-third 
(2 out of 6) of the Grade 2 group received 
complete relief for periods of six or more 
months from single courses of treatment, 5 
of the 13 in Grade 3 received similar relief 
(2 receiving more than one course), while 
of the 22 in the Grade 4 group, only 2 re- 
ceived complete relief for six months or 
more, each receiving two courses of treat- 
ment. It seems, therefore, that although 
any type and duration of relief from treat- 
ment can occur in cases of any group, the 
more favorable responses in point of degree 
and duration will be seen more often among 
patients with the lower grade malignancies. 

An interesting group are the 6 cases ob- 
taining no relief. Possible explanations of 
reasons for failure are suggested in a review 
of their histories. As has been mentioned 
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earlier in the paper, 3 of these, Case 28 
(Grade 2), Case 16 (Grade 3), and Case 27 
(Grade 4), did not come for treatment until 
eleven, twelve and twenty-one months, 
respectively, after the occurrence of symp- 
toms of bone metastases. This delay in 
receiving treatment undoubtedly was an 
important factor in determining its result, 
irreparable radioresistant changes having 
occurred by the time roentgen treatment 
was attempted. 

Case 28 complained of pain in right hip 
region, radiation into the limb, and had 
roentgen evidence of metastasis in the right 
sacroiliac area. Two treatments with high 
voltage roentgen therapy were given to the 
pelvis, front and back, instead of the usual 
four treatments. It is possible that an addi- 
tional course of treatment or four full fields 
might have offered her relief not obtained 
from her original treatment. 

Case 16 likewise received only modified 
treatment, moderate voltage, three fields 
over the dorsal, lumbar and pelvic regions, 
respectively, of the back, for pain between 
the scapulae and in the lower back. There 
was roentgen evidence of multiple metas- 
tases throughout the spine and near the left 
sacroiliac region of the pelvis. 

Case 27 had root type of pains running 
into the lower abdomen and into the lower 
extremities, with roentgenographic evi- 
dence of metastases to lumbar spine and 
pelvis. Here again, only moderate voltage 
roentgen therapy was used, and to four 
fields on the mid and lower back. 

The 3 other cases obtaining no relief were 
all of the Grade 4 group. In i of these, Case 
II, a modification of treatment similar to 
that in Cases 27, 16 and 28 was used in- 
stead of the usual technique. Case 13 had 
low backache and destruction of the fourth 
lumbar vertebra and received the usual 
lumbar spine technique but no treatment to 
the pelvis. It is possible that the origin of 
pain may not have been from the fourth 
lumbar area, but a lower, yet undemon- 
strable area in the untreated pelvis. 

Case 36, the remaining case, received full 
treatment to lumbar spine and pelvis when 


metastatic pain in the low back appeared 
when returning for her third course of post- 
operative roentgen therapy to the thorax. 
There was no relief from pain during the 
course of treatment, and the only report 
two months later said patient was losing 
weight and strength and felt poorly. The 
case was classified as no relief, though it is 
possible partial relief may have occurred. 

The history of these failures seems to 
point to the advisability of treating early 
and treating adequately. Where the site of 
the trouble may be deep seated as in the 
pelvis, it would appear that multiple beams 
of the more deeply penetrating, high volt- 
age origin directed to it from a minimum 
of four angles is the treatment of choice, 
and offers the best chance of palliation. 
Likewise, from the experience in several 
cases in the series, it seems decidedly worth 
while to repeat a course of treatment after 
an interval of three or four weeks if the 
pain persists and there is strong reason to 
suspect a metastatic origin. 

While much more than palliation of pain 
is not expected, there are many instances 
in which there is undoubtedly a prolonga- 
tion of life, a return at times for months 
from a semimoribund condition. Meyer- 
ding. Carman and Garvin,^® reporting more 
than ten years ago a series of cases with 
metastases to the bones from carcinoma 
of the breast, stated that the average dura- 
tion of life after discovery of the bone 
metastases was 4.7 months (25 cases). In 
our group, already dead, are 29 cases 
living for an average of 15.5 months fol- 
lowing the first roentgen treatment for 
bone metastases (Table ix). Allowing to 
some extent for possible earlier recognition 
of bone metastases now than at the period 
of their paper, it would still appear that 
there is a longer duration of life in the 
present group, probably, at least partially, 
related to the roentgen therapy received. 

From Table ix it can be seen that the 
average duration of life following treatment 
is greater in the Grade 2 group than in the 
Grade 3 group, and decidedly greater in the 
Grade 3 group than in the Grade 4 group. 
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Whether the duration of life, longer in the 
Grade 2 than in other groups, is entirely 
due to inherent characteristics of the tu- 
mor, or in part because Grade 2 metastases 
are more permanently affected by roentgen 
therapy cannot be answered at this time. 
It can be stated, however, that because pa- 
tients with Grade 2 and Grade 3 malig- 
nancies appear to live longer after metas- 
tases to bone have occurred, relief of pain 
during this interval is of even more impor- 
tance than in the higher grade, more rap- 
idly fatal malignancy. Furthermore, as has 


the osseous metastases. B. The greater the 
degree of axillary glandular metastases 
found at operation, the earlier the appear- 
ance of metastatic bone lesions. 

3. Location or number of metastases 
bore no relation to grade of malignancy, 

4. Roentgenographic appearance of met- 
astatic areas was similar regardless of 
grade. 

5. Roentgenographic evidence of recalci- 
fication after treatment was seen in bone 
lesions of all grades. 

6. There was an average of 4.4 months’ 


Table IX 

AVERAGE DURATION OF LIFE (iN MONTHS) 
AFTER roentgen THERAPY* 



Grade 4 

Grade 3 

Grade 2 

All Grades 

Those now deceased 
Range 

14-9(15) 

2-24 

20.7(8) 

3-38 

22.3 (6) 
10.5-45 

15.5(29) 

2-45 

Those still living 

12.6(7) 

18.4(5) 

None 

15.0(12) 


* Number of patients is given in parenthesis in each instance. 


been stated before, the more favorable re- 
sponses to therapy occur more frequently 
and more repeatedly in just these cases. 

SUMMARY 

It is realized that this series of 41 cases 
of bone metastases from carcinoma of the 
breast is small from which to draw conclu- 
sions. It is, however, to date, the largest 
series of this nature available, and, as far 
as could be ascertained, the only series of 
Its kind in which classification of malig- 
nancy according to Broders was used, and 
m which there were complete data in every 
case from the time of the original operation 
on the breast to the finally reported result 
of the roentgen therapy given to the bone 
metastases. In view of these facts the fol- 
lowing statements based on the foregoing 
data appear warranted: 

"^he higher the grade of malignancy 
or the breast cancer, the earlier the appear- 
ance of bone metastases. 

breast cancer of the same grade: 
A. The younger the individual, the earlier 


delay before the average individual re- 
ceived roentgen therapy after symptoms of 
bone metastases had appeared. 

7. Although the higher degrees of relief 
from roentgen therapy were somewhat 
more frequent in the Grade 2 and Grade 3 
groups than in the Grade 4 group, the like- 
lihood of obtaining some degree of initial 
relief was about as great in one group as 
another. 

8. The more favorable response to roent- 
gen therapy, in point of both type and 
duration of relief, was seen to a greater ex- 
tent among patients with the lower grades 
of malignancies. 

9. Relief in some degree from roentgen 
treatment was obtained in 35 out of 38 
patients coming to treatment within ten 
months of the onset of symptoms of bone 
metastases. 

10. No relief was obtained from roent- 
gen therapy in any of the three (one from 
each of the Grade 2, 3 and 4 groups) coming 
to treatment after a lapse of more than ten 
months. 
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11. It is suggested that in the treatment 
of the pelvic region multiple beams of high 
voltage radiation directed to it from a mini- 
mum of four angles offers the best chance of 
palliation. 

12 . The lower the grade of malignancy, 
the longer the duration of life after the oc- 
currence of bone metastases and after their 
roentgen treatment. 

13. Although palliation was all that was 
expected, there was undoubtedly prolonga- 
tion of life in certain individual cases. 

14. While many of the above inferences 
appear true for the various groups of cases 
considered in toto, it must be re-empha- 
sized that exceptions were not infrequent. 

CONCLUSION 

The course of bone metastases from car- 
cinoma of the breast is, for the most part, 
similar to the course of the tumor in general 
throughout the body. The less malignant 
the tumor, the longer the delay in the ap- 
pearance of bone metastases, and the longer 
the duration of life after they once appear. 
In general, the less malignant the tumor of 
the breast, the greater the relief of pain 
obtained from roentgen therapy of its sec- 
ondary bone lesions, and the longer the re- 
missions of pain so induced. 

825 W. Water St., Elmira, N. Y. 

REFERENCES 

1. Askanazy. Quoted by Downs and Hastings.^' 

2. Beck, E. G. Cancer therapy from the surgeon’s 

standpoint. Am. J. Roentgenol. & Rad. 

Therapy, 1924, ii, 1 17-137. 

3. Borak. J. Rontgenbehandlung metastatischer 

Knochengeschwulste. Arch.f. klin. Chir., 1926, 

^ 43 , 185-199- 

4. Borak, J. Rontgenbehandlung von Knochen- 

karzinommetastasen. Wien. klin. Wchnshr., 

1926,59, 61 1. 

5. Borak, J. Rontgenbehandlung metastatischer 

Knochengeschwulste. Forstchr. a. d. Geb. d. 

Rbntgenstrahlen, 1927, Kongresshjt, /y, 33—34. 

6 . Borak, J. Analgesic effects of roentgen rays, 

with especial consideration of bone metastases 

of cancer. Radiology, 1930, 74, 328-338. 

7. Broders, a. C. Atvj. Stirg., 1921, 75, 141-160. 

8. Broders, A. C, Grading of carcinoma. Min- 

nesota Med., 1925, 8 , 726-730. 

■9. Broders, A. C. Grading of cancer; its relation- 


ship to metastasis and prognosis. Texas State 

J. Med., 1933, ^ 9 , 5 ^^S^ 5 - 

10. Carnett, j. B. Scirrhous carcinoma of the 

breast with extensive metastases. Surg. Clin. 
North America, 1927, 7, 1 - 3 '^- 

11. Carnett, J. B., and Howell, J. C. Bone metas- 

tases in cancer of breast. Ann. Surg., 1930, 
9/, 811-832. 

12. Cave, P. Osteoplastic metastases. Brit. J. 

Radiol, 1933, 6, 69-84. 

13. Copeland, M. M. Skeletal metastases arising 

from carcinoma and from sarcoma. Arch. 
Surg., 1931, 23, 581-654. 

14. Copeland, M. M. Bone metastases; study of 334 

cases. Radiology, 1931, 16, 198-210. 

15. Desjardins, A. U. Analgesic property of roent- 

gen rays. Radiology, 1927, 8, 317-324. 

16. Downs, E. E. Bone metastasis in breast cancer. 

7. Med. Soc. New Jersey, 1932, 29, 957-958. 

17. Downs, E. E., and Hastings, W. S. Factors in- 

fluencing the types of metastatic carcinoma of 
bone. Am. J. Roentgenol. & Rad. Therapy, 
1933, 29, 1-7. 

1 8. Downs, E. E., and Hastings, W. S. Observation 

in preliminary study of tumor histology and 
bone metastases. Radiology, 1933, 2J, 76-78. 

19. Ewing, J. Neoplastic Diseases. Third edition. 

W. B. Saunders Co., Philadelphia, 1928. 

20. Fort, W. A. Cancer metastatic to bone. Radiol- 

ogy, 1935, 24, 96-98. 

21. Freund, L. Quoted by Leddy.'*^ 

22. Geschickter, C. F., and Copeland, M. M. 

Tumors of Bone. American Journal of Cancer, 
New York, 1931. 

23. Giles, R. G. Skeletal metastasis from primary 

carcinoma of breast. Am. J. Roentgenol. & 
Rad. Therapy, 1925, 14, 442-448. 

24. Ginsburg, S. Osteoplastic skeletal metastases 

from carcinoma of breast; report of unusual 
case. Arch. Surg., 1925, ii, 219-236. 

25. Ginsburg, S. Pain in cancer of the breast; its 

clinical significance with special reference to 
' bone metastases. Am. J. M. Sc., 1926, 17 1, 
520-535. 

26. Goforth, J. L. Consideration of body resistance 

to neoplasia. Am. J. M. Sc., 1928, 173, 504- 
510. 

27. Gray, A. L. Discussion of paper by A. B. Moore. 

Roentgenologic study of metastatic malig- 
nancy of the bones. Am. J. Roentgenol. & 
Rad. Therapy, 1919, 6 , 589-593. 

28. Grier, G. W. Radiation treatment of malig- 

nancy. Am. j. Roentgenol. & Rad. Therapy, 
1926,75,436-444. 

29. Gross, S. W. Skeletal metastases in carcinoma 

of breast. Am. J. M. Sc., 1888, 93, 219. 

30. Handley, W. S. Cancer of the Breast and Its 

Treatment. Second edition. Paul B. Hoeber, 
New York, 1922. 

31. Handley, W. S. Origin of bone-deposits in 



VoL. 5;, No. 1 


Osseous Metastases from Graded Cancers of the Breast 


23 


breast cancer. Sinj. Clin. North America^ 
19-7, 7. 

32. Harrington, S. \V. Carcinoma of the breast; 

surgical treatment and results 5, 10 and 15 
years after radical amputation. Stn-g., Gynec. 
fs" 1933, jd, 438-441. 

33. Harrington, S. W., and Judd, E. S. Carcinoma 

of the breast; surgical treatment and results 5, 
10 and 15 years after radical amputation. 
Surg., Gynec. Ohsl., 1934, yS, 440-44' • 

34. Harrington, S. \V. Carcinoma of the breast; 

surgical treatment and results 3, 5, 10, 15 and 
20 years after radical amputation. Journal- 
Lancet, 1934,5-/. 54-'S48. 

35. Holfelder, H. Quoted by Leddy.''- 

36. Holmes, G. \V. Discussion on a case of recurrent 

carcinoma of the breast treated with x-rays. 
Boston M. is S. J., 1927, 797, 1001-1003. 

37. Jacobs, A. ^Y. Skeletal and pulmonary metas- 

tases from carcinoma of the breast; treatment 
by radiation. Med. J. is Rcc., 1927, I2y, 237- 
239- 

38. Jenkinson, E. L. Roentgen treatment of breast 

carcinomata. Radiology, 1924, 2, 151-155. 

39. JoLY, C. A. Quoted by Leddy.^- 

40. Kaufmann, E. Textbook of Pathological Anat- 

omy. Translated by Reimann. P. Blakiston’s 
Son & Co., Philadelphia, 1929, Vol. 11. 

41. Kolodny, a. Relation of bone marrow to lym- 

phatic system ;its role in spreading of carcinom- 
atous metastases throughout the skeleton. 
Arch. Surg., 1925, //, 690-707. 

Leddy, E. T. Roentgen treatment of metastasis 
to the vertebrae and bones of the pelvis from 
carcinoma of the breast. Am. J. Roentgenol. 
& Rad. Therapy, 1930, 2.f, 657-672. 

43- Lee, B. J., and Herendeen, R. E. Treatment of 

primary inoperable carcinoma of the breast 
by radiation. Radiology, 1924, 2, 121-136. 

44- Lee, B. J., and Tannenbaum, N. E. Recurrent 

inoperable carcinoma of breast; analysis of 363 
cases treated by radium and roentgen ray. 
J. Am. M. Ass., 1926, 86 , 250-256. 

45- Lemaitre, L. Quoted by Leddy.'** 

4 • Lenz, M., and Freid, J. R. Metastases to skele- 
ton, brain and spinal cord from cancer of the 
breast and eflfect of radiotherapy. Ann. Surg., 
^931, 93, 278-293. 


47. Levin, I. Prognostic and therapeutic significance 

of skeletal metastases in carcinoma of the 
breast. Ann. Surg., 1917, 63, 326. 

48. Matthews, A. A. Secondary carcinoma of the 

bone. New York M. J., 1915, toi, 11 50-1 157. 

49. Meyerding, H. W., Carman, R. D., and Gar- 

vin, J. D. Metastasis to the bones from carci- 
noma of the breast; roentgenologic study. 
Radiology, 1925,5, 486-489. 

50. Neal, M. P., and Robnett, D. A. Generalized 

osseous metastases secondary to atrophic 
scirrhous carcinoma of left breast. Arch. Surg., 

1927, 529-54' • 

51. Osi.ER, \V. Medical aspects of cancer of the 

breast. Brit. M. J., 1906, /, 1-4. 

52. Pancoast. Quoted by Leddy.'*- 

53. Pfahler, G. E. Treatment of metastatic carci- 

noma of the spine by deep roentgen therapy. 
Surg., Gynec. iA Obst., 1919, 29, 236-241. 

54. Pfahler, G. E. Roentgen treatment of meta- 

static carcinoma of the bone. Acta radial., 
1926, 7, 280-288. 

55. PiNEY, A. Carcinoma of bone-marrow. Brit. J. 

1922,70, 235-252. 

56. PiNEY, .A. Recent Advances in Hematology. 

Second edition. J. & Churchill, London, 

1928. 

57. VON Recklinghausen. Quoted by Kaufmann 

and by Piney. 

58. Risley, E. H. Skeletal cancer. Boston M. i 3 S. J., 

'9' 5, ^72, 584-587. 

59. Rynearson, E. H., and Hench, P. S. “Rheuma- 

tism” that requires morphine. Med. Clin. 
North America, 1913, 75, 153-161. 

60. Sanson. Quoted by Piney. 

61. ScHLESiNGER, H. Die Diagnose und Therapie 

der karzinomatdsen Wirbelmetastasen. Wien, 
klin. Wchnschr., 1928, 4^1, 205-206. 

62. Schmidt, M. B. Quoted by Piney. 

63. Stenstrom, K. W., and Ericksen, L. G. Roent- 

gen therapy of bone metastasis of carcinoma. 
Radiology, 1932, 18, 74'-753. 

64. Sutherland, C. G., Decker, F. H., and Cilley, 

E. 1. L. Metastatic malignant lesions in bone. 
Am. J. Cancer, 1932, 16, 1457-1488. 

65. Thiele. Quoted by Downs and Hastings. 

66. William, W. Roger. Natural History of Cancer. 

William Wood & Co., New York, 1908. 



July, 1944 


SOME EXPERIENCES IN THE TREATMENT OF 

BRONCHIAL CANCER* 

By WALTER L. MATTICK, M.D. 

BUFFALO, NEW YORK. 


O NE of the greatest difficulties of our 
modern day therapy of bronchial can- 
cer seems to be our inability to make a 
sufficiently early diagnosis to assure even a 
minority of these patients a fair hope of ul- 
timate recovery. In fact, most of the cases 
are referred when the treatment of the 
disease can be only palliative. Therefore if 
we are going to achieve any success from 
either surgical, radiation or combined ther- 
apy, the cases must be referred for treat- 
ment in an earlier stage of the disease, even 
before the commonly accepted sign of man- 
ifest atelectasis. This earlier diagnosis will 
only be possible under a most carefully 
developed alert consciousness of the possi- 
bility of bronchial cancer and should in- 
clude such case finding methods as annual 
chest photofluorography of the adult popu- 
lation in addition to the interim examina- 
tion of any individual displaying any 
pulmonary symptomatology or other in- 
sidious or masked findings which might be 
even indirectly referable to bronchial can- 
cer. I refer here to those atypical cases with 
insidious non-pulmonary onset which in a 
previous survey made by us comprised 1 5 
per cent of a series of 73 cases of bronchial 
cancer. 

Another difficulty is the proper evalua- 
tion of any therapy which attempts to deal 
solely with the local disease in the average 
case of bronchial cancer because of the 
commonly observed tendency of such 
lesions of early vascular dissemination 
through ulceration into the tributaries of 
the pulmonary veins. This probability of 
early and widespread dissemination, in 
addition to the early lymphatic permeation 
toward the hilar nodes, brings one face to 
face with the concept of immunity to can- 
cer cells. In bronchial cancer, especially, it 
would seem that we must postulate such a 


theory of immunity if we are to explain 
the apparently successful disposal of un- 
doubted myriads of cancer emboli which 
break into the general circulation, while 
only a relatively few ever seem able to es- 
tablish growth and create recognizable 
metastases. 

For some years past we have assumed, in 
agreement with Fried, a theory of origin of 
these tumors from basal islands of pri- 
mordial epithelial cells underlying the 
bronchial mucosa and have recognized five 
arbitrary types resulting from such cellular 
metaplasia. These pathologic types have 
previously been described by us and will 
not be dwelt on here 

From a therapeutic viewpoint, the most 
we can expect to achieve is to maintain the 
resistance of the host while we attempt to 
render innocuous any potent mass of active 
pulmonary disease, either by surgical ex- 
tirpation or radiation sterilization or by 
both, so as to prevent further dissemina- 
tion. Therapy, therefore, to achieve benefi- 
cial results should begin early in the course 
of the disease with the hope that the tumor 
can be successfully removed or sterilized 
before generalized metastases have taken 
place. 

Most of our patients were in the fourth 
to the seventh decade of life. Approxi- 
mately 30 to 40 per cent had demonstrable 
metastases to the hilar nodes, opposite 
lung, bones, superficial nodes or brain. Over 
one-third were poor risks for any therapy. 
There is left, therefore, a small group, 
probably 10 to 15 per cent at the most, to 
whom exploratory thoracotomy might be 
applicable. Even in this hopeful group we 
had difficulty in persuading them against 
their own set desires and those of their re- 
ferring physicians that such exploratory 
operation offers the best hope of cure. The 


* From the State Institute for the Study of Malignant Diseases, Buffalo, New York, Burton T. Simpson, M.D., Director. 
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result is that most patients either of neces- 
sity or desire come to radiation treatment 
and only a few to surgery. However, in 
the small number of our cases that have 
come to surgery, including several referred 
for postoperative I'oentgen therapy, we 
have observed a successful result in one, 
which will be referred to later. . 

To date our best results from radiation 
therapy of bronchial cancer seem to have 
been achieved with 200 kv. cross fired so as 
to build up a total radiation of 12,000 r 
with properly directed and angulated por- 
tals, distributed over two anterior and two 
posterior fields. A supplemental course of 
similar irradiation after one to two months, 
through previously unirradiated portals, 
probably three in number, in order to 
cross fire into the site of the lesion, may be 
given. In a few selected cases wliere the 
intrabronchial tumor is accessible, gold 
radon seeds may be implanted through the 
bronchoscope. 

In the super voltage range, it would seem 
from our experience so far that good re- 
sults may be expected especially with 400 
kv. and its resulting heavier filtration as 
exemplified in a case to be herein cited. 
With 1,000 kv. one might tlieoretically ex- 
pect even better results, but so far the 
results, while immediately encouraging in 
establishing early palliation and often ap- 
parent improvement in aeration, have been 
ultimately discouraging in that this im- 
^ovement has been too short in duration. 
However, improvement in technique may 
bring about better results in the future. 

I wish briefl}'- to report 4 cases where 
3 - histopathologically proved malignant 
growth in the bronchus has apparently 
isappeared at subsequent bronchoscopic 
ex^inations under radiation therapy for a 
sufficient length of time to make one hope- 
ul that such therapy may and will, if 
s it ^^ri3-gcd, accomplish lasting re- 

CASE REPORTS 

1 L- R., white male, married, aged 

•'■ty, occupation a weigh master for a coal 
company for the past thirteen years, was ad- 


mitted to the tumor clinic at the State Institute 
for the Study of Malignant Diseases on May 
^ 4 ^ 937 - 

Chief Complaint. Chronic cough since 1934 
with soreness in left chest and dyspnea. About 
1936 cough became more severe, he spit blood 
and was told the left lung had collapsed. He had 
previously been admitted to the Buffalo Gen- 
eral Hospital in January, 1937, where he had 
several bronchoscopies, with biopsy, and where 
a microscopic and clinical diagnosis of bronchial 
carcinoma was made. He had a series of twenty 
roentgen treatments there. On discharge he was 
still troubled with cough and soreness of the 
left chest. He weighed 149 pounds. The patho- 
logical tissue report from that hospital was car- 
cinoma of the left bronchus showing infiltrating 
small round cells with, in some areas, attempt at 
gland formation. 

Chest Examination. Diminished breath sounds 
over left chest, trachea pulled to left, with 
sounds almost absent over the lower two-thirds 
of left chest and percussion note approaching 
flat. Heart pulled to left, rhythm rapid but 
regular, no murmurs or increase in size noted. 
Roentgenogram of the chest showed a large, 
diffuse, triangular shadow with the apex direct- 
ed toward the clavicle, occupying the lower 
three-quarters of the left lung. Right lung was 
normal. Heart normal in size and contour but 
displaced to the left. A lateral roentgenogram 
confirmed the findings in the posteroanterior 
view and showed dense shadow in the left hilar 
region with increased linear marking radiating 
therefrom and some aeration at the base and 
apex. 

From a review of the previous roentgeno- 
grams both here and at the Buffalo General 
Hospital and also the clinical findings and micro- 
scopic tissues previously secured, a diagnosis of 
bronchial carcinoma of the left lower lobe was 
confirmed. 

Treatmeyjt. From June 10 to July 22, 1937, 
roentgen therapy was given as follows: 200 kv. 
at 80 cm. skin target distance, using 10 by 
15 cm. fields, 0.9 mm. Cu half-value layer, di- 
rected over the left hilar region, two anterior 
and two posterior, so as to converge in the re- 
gion of the left hilum. The two anterior fields 
were treated one day with 200 r each and the 
two posterior fields the following day and so on 
until a total of 3,000 r, measured in air, was 
given over all fields. 

On March 30, 1938, the following note was 
recorded: Patient spent winter in the South. He 
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Fig.- I. Case i. A, roentgenogram of the chest on admission. B, photomicrograph 
showing adenomatous tumor. C, roentgenogram after pneumectomy. 


has a slight coughj feels quite well, no hemop- 
tysis, little skin reaction on chest and no ap- 
parent change in the chest roentgenogram. 

On September 13, 1938, a bronchoscopy 
showed the tracheobronchial tree displaced to 
the left. In the left bronchus about inches 
from the carina there was a coarsely lobulated 
tumor attached to the lateral wall by a moder- 
ately broad base which almost filled the lumen 
of the lower lobe bronchus. The mucosa over 
this tumor did not appear ulcerated. The right 
bronchus and its subdivisions were fairly nor- 
mal. The base of the tumor mass in the left 
lower bronchus was transfixed with i me. gold 
radon seeds and a section taken for biopsy. I 
was led to believe from the history to date and 
the appearance of the tumor on bronchoscopy 
that this was an adenoma, although the pathol- 
ogist still reported a carcinoma of the small cell 
type. 

On November 14, 1938, the patient main- 
tained a stationary body weight. He had slight 
dyspnea and only occasional streaking in the 
sputum. Chest roentgenogram showed increased 
aeration over the upper border of the dense 
lower half of the left lung field; otherwise there 
was little change. 

On March ai, 1939, bronchoscopy showed 
a globular tumor arising from the lateral wall of 
the left lower lobe bronchus about inches 
from the bifurcation, which filled approximately 
two-thirds of the lumen. The surface was 
smooth, not ulcerated and was again reported 
by me as resembling an adenoma. The base was 


again planted with two gold radon seeds of 
previous size and the mass coagulated through 
the bronchoscope. The right bronchus was not 
remarkable. After consultation with the patho- 
logical staff it was now conceded that the biopsy 
taken at this time was not unlike adenoma. 

On July 25, 1939, the patient complained of 
some dyspnea, increasing malaise and some 
cough. A bronchoscopy was again performed 
with the hope of instituting better drainage and 
aeration of the left lower lobe. The adenoma was 
observed as before below the upper lobe bron- 
chus of the left bronchial tree. An unsuccessful 
attempt was made to apply a snare about this 
mass and an exploratory thoracotomy was sug- 
gested to the patient which he then refused 
upon advice of his referring physicians, prefer- 
ring as they had recommended to continue as 
he was so long as he was having such satisfac- 
tory palliation. 

On October 24, 1939, patient was again 
bronchoscoped to improve aeration and drain- 
age. The left bronchus showed a shelving, par- 
tially obstructing mass in the left lower lobe 
stem about inches from the carina. The mu- 
cosa over it was roughened but not ulcerated. 
There was apparently less obstruction. The 
tumor was again coagulated by me through the 
bronchoscope and a section taken. Section was 
again reported adenoma. 

On April 9, 1940, the patient again com- 
plained of malaise, some low grade fever, night 
sweats, loss of weight, and so forth, which he 
had now learned to associate with lack of drain- 



VoL. 52, No. I 


Treatment of Bronchial Cancer 


27 


age and aeration. Bronchoscopy at this time 
showed practically little obstruction at the site 
of the tumor in the left bronchus. The bulk of 
the tumor had apparently disappeared leaving 
only what seemed to be a thickened scar of the 
mucosa. As he said he was getting tired of his 
recurrent invalidism, exploratory thoracotomy 
with the hope of removing the fibrotic infected 
left lower lobe was again suggested. This time 
the patient consented. 

On March la, 1941, the patient was operated 
on, a left pneumonectomy being performed at 
theNewEngland DeaconessHospital in Boston, 
Massachusetts, by Dr. R. Overholt. The patho- 
logic tissue, after extensive study of the re- 
moved left lung by Dr. Shields Warren, showed 
a chronically infected fibrotic left lower lobe but 
no sign of the original tumor in the bronchus. 
After reviewing the biopsy sections taken here 
before operation the diagnosis of adenoma was 
also concurred in by them. When last seen the 
patient had returned to work and was feeling 
the best he had felt in years. 

Figure 1 shows roentgenograms before and 
after therapy, and a photomicrograph of the 
lesion. 

Case ii. R. F. K., white male, aged forty- 
nine, occupation clerk, was admitted to the 
State Institute for the Study of Malignant Dis- 
eases tumor clinic with a previous diagnosis of 
carcinoma of the lung on May 29, 1939. 

Chief Complaint. Stomach trouble, i.e., nausea 
and vomiting a year ago which was repeated 
again six weeks ago. He had lost 5 pounds in 


weight and complained of a dry, hacking, un- 
productive cough. Chest examination showed 
sonorous rhonchi throughout both lungs, with 
compensatory breath sounds over the right 
lung and diminished respiratory murmur over 
the left anterior middle lung field. The roent- 
genogram on admission is shown in Figure iA. 

On June 6, 1939, bronchoscopic examination 
was not remarkable except in the left lower lobe 
bronchus where in the terminal portion the 
mucosa appeared thickened and folded. Biopsy 
showed a carcinoma of small round cell type. 

On July 19, 1939, 200 kv, roentgen therapy, 
as in the previous case, was advised because the 
patient had refused exploratory thoracotomy. 
Treatment was started on August 14, 1939, with 
4C0 r daily over the anterior left hilar region, 
followed by the same dose the following day, 
and so on, alternating until 3,129 r, measured 
in air, was given over each field. Treatment had 
to be discontinued as the patient did not toler- 
ate it well. Treatment was again given Novem- 
ber 3 to December 5, 1939, with 350 r daily as 
before up to 3,910 r total to each field. 

On February 21, 1940, on bronchoscopy I 
was unable to find any evidence of the bronchial 
carcinoma in the left lower lobe bronchus 
although the roentgenogram still showed some 
density about the left hilar region. 

On April 17, 1940, the patient had gained 
5 pounds, was working daily and was very 
much pleased with the improvement shown 
to date. 

On June 19, 1940, the patient returned to the 
clinic after a prolonged illness, apparently, from 



A 
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of the chest on admission. B, photomicrograph showing small round 
carcinoma. C, recent roentgenogram of the chest showing final result following roentgen therapy. 
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the records of another hospital, a spontaneous 
pneumothorax of the left lung. He was still 
weak and would not consent to bronchoscopy. 

By July ij 194O5 he had gained considerable 
weight and was feeling quite well. He still did 
not wish to consent to bronchoscopy. Roent- 
genograms showed some improvement. 

On May 16, 1942, he felt fine and weighed 130 
pounds. His weight has been stationary for 
some months. He is looking for light work. 


nant epithelial tumor, containing “fairly large 
round cells with large pale nuclei.” Mitotic 
figures were frequent with areas of necrosis. No 
lesion was then suspected in the upper respira- 
tory tract to account for these findings and the 
patient had no other complaint. These nodes 
regressed somewhat following subsequent roent- 
gen therapy, but were still palpable. Chest 
roentgenogram showed slight density of the left 
hilum but was otherwise negative. 



ABC 

Fig. 3. Case iii. roentgenogram of the chest showing findings on admission. 5 , photomicrograph of 
section taken from the bronchus showing small round cell carcinoma. C, recent roentgenogram of chest 
following roentgen therapy. 


The photomicrograph of the lesion is shown 
in Figure iB and a roentgenogram of the chest 
following roentgen therapy in Figure 2C. 

Case hi. R. D. K., white male, aged thirty- 
eight, married, engaged as a linotypist for past 
fifteen years. He was admitted first on February 
^9 j ^937 to the tumor clinic of the State Insti- 
tute for the Study of Malignant Diseases on 
account of basal cell epithelioma of the skin of 
the left ala of the nose. He was again re- 
admitted July 2, 1937, at which time the lesion 
on the nose remained healed but an indurated 
node had appeared in the upper cervical region 
near the angle of the right lower jaw, with 
smaller nodes running downward along the 
sternomastoid muscle. A clinical diagnosis of 
mixed salivary tumor was tentatively made and 
eight daily roentgen treatments of 400 r each 
was given over the area with 200 kv. When the 
mass became larger a biopsy was taken Septem- 
ber 10, 1937, which showed metastatic malig- 


On May 21, I940, after remaining without 
change for some time the patient came in with 
definite nodes in the left supraclavicular region. 
He had had pleurisy with eflFusion since he was 
last seen and had been tapped three weeks 
before. There was no recurrence of the basal cell 
lesion of the left side of the nose. No tumor was 
palpable in the right neck region but the skin 
here showed telangiectasia. He had , some 
wheeze, no apparent cough and but slight 
dyspnea. The pharynx and larynx were nega- 
tive. Roentgenogram of the chest now showed 
a large nodular density in the left hilar region 
extending from its upper portion. The borders 
were irregular and the markings intensified into 
the surrounding lung field. No definite changes 
were seen in the right lung. The roentgenologist 
suggested a diagnosis of primary bronchial 
carcinoma and the patient was referred to the 
bronchoscopic clinic. 

On May 28, 1940, bronchoscopy disclosed a 
tumor arising from the lateral wall of the left 
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bronchus about i inch below the carina. The 
surface was smooth and suggested an adenoma. 
Section was taken but otherwise the broncho- 
scopic examination was not remarkable. Patho- 
logic report was “carcinoma, small round cell 
type.” 

From June 24 to July 22 , 1940, 200 kv. 
roentgen therapy was given daily over the 
density in the left hilar region, as in Case i, 
using an anterior superior and inferior and a 
posterior superior field all converging in the 
region of the left hilus. Three hundred roent- 
gens, measured in air, was given over the two 
anterior fields one day and over the two pos- 
terior fields the next, alternating in this way up 
to a total of 3,690 r per field. The patient was 
quite ill following this therapy but eventually 
overcame the reaction satisfactorily. 

On December 30, 1940, he had only slight 
cough, no expectoration or hemoptysis, slight 
“tightness” of the left chest. He has gained 30 
pounds and appears to be in good condition. 
A roentgenogram of the chest showed marked 
improvement, the density in the left hilar region 
having greatly decreased. 

On March 18, 1941, the bronchosope was 
passed without the aid of the laryngoscope at 
which time the tracheobronchial tree was found 
to be negative throughout with no sign of 
malignancy in the left bronchus. The patient 
weighs 170 pounds, feels fine, works daily as 
linotypist, and against advice lifts heavy 
bundles of paper at times. 

May 7, 1942. Patient weighs 187 pounds, has 
no cough, no hemoptysis, no signs of recurrence 
in the right neck region but there is some tel- 
angiectasia of the skin of the neck. He continues 
to work daily and feels fine. Figure 3 shows 
roentgenograms taken before and after roent- 
gen therapy and a photomicrograph of the 
les’on. 

Case iv. C. H., white female, aged fifty- 
three, school teacher for the past twenty-three 
years. Admitted to the State Institute tumor 
clinic on February ii, 1938, with cancer of the 
right pyriform fossa of the hypopharynx for 
which she was referred for therapy. She had 
been intermittently hoarse for the past four 
months and she also had some difficulty in 
swallowing. Examination by mirror laryngos- 
copy showed ulcerated mucosa in the right 
pyriform sinus region with abductor paralysis 
of the right vocal cord. There was a hard node 


in the right anterior cervical triangle over 
which there was a skin scar from previous 
operation for biopsy, which had shown a meta- 
static epithelioma. Under direct laryngoscopy 
a papillomatous ulcerated mass was removed 
from the right pyriform sinus which on section 
showed an epithelioma of differentiated cell 
type. A roentgenogram of the chest at this time 
showed only some calcified nodes in both hila, 
especially the left, where one approximately i 
cm. in diameter was noted. Roentgen therapy 
was given using 200 kv. at 50 cm. skin target 
distance, through a 100 sq. cm. field over the 
right and left hypopharyngeal region. A daily 
dose of 200 r was given to one of these fields, 
alternating right and then left, from February 
II to March 28, 1938, until a total dosage of 
6,095 D measured in air, per field was reached. 
Following this the patient made an uneventful 
recovery, showing no signs of recurrence in the 
right pyriform sinus or any node in the neck on 
several subsequent examinations, including 
even direct laryngoscopy. The patient returned 
to her work as a school teacher. 

On October 27, 1941, following complete 
freedom from the previous condition, the pa- 
tient was again referred, with a history of losing 
weight, shortness of breath, dry cough and 
hemoptysis. She brought roentgenograms which 
were suggestive of bronchial occlusion, i.e., 
atelectasis of the left lung. Examination of the 
right pyriform sinus and upper cervical region 
still showed no evidence of recurrence, now over 
three years. Bronchoscopy on October 28, 
1941, showed the larynx and trachea to be 
negative. There seemed to be some forward dis- 
placement of the bifurcation. The right bron- 
chus was negative but the left just beyond the 
carina was occluded with an ulcerating tumor 
mass. 

A biopsy was taken and enough of the oc- 
cluding mass removed to establish an air way. 
The histopathologic diagnosis was epithelioma 
of the bronchus with some keratinization. This 
was apparently a second primary tumor. 

A roentgenogram of the chest at this time 
showed a diffuse shadow of the entire left lung 
field except in the left supraclavicular region 
where there was still some aeration. The left 
dome of the diaphragm was elevated. The right 
lung field was practically negative and the left 
lateral roentgenogram showed increased hilar 
density extending upward and forward to the 
chest wall. 
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A B C 

Fig. 4. Case iv. A, roentgenogram of chest before therapy. 5 , photomicrograph of section from bronchus 
showing keratinizing squamous carcinoma. C, roentgenogram of chest following 400 kv. roentgen ther- 
apy. 


Roentgen treatment was given over the left 
lung, with 400 kv., using an anterior, left lateral 
and posterior fields at 70 cm. skin target dis- 
tance. A 10 by 15 cm. field was used in each case 
giving 100 r through each of the three fields 
daily. The treatment was started October 31 
and continued to December la, 1941, for 35 
cycles with a total of 4,620 r, tissue measured, 
over both the anterior and posterior field and 
3,850 r over the lateral field with all three beams 
converged toward the left hilum. 

The result to date has been an almost com- 
plete re-aeration of the left lung, although the 
left diaphragm is still displaced upward. The 
heart is also displaced slightly to the left with 
some residual density in the left hilum. Bron- 
choscopic examination on April 6, 1942, showed 
some thickening of the mucosa at the previous 
site of the tumor in the left bronchus but no 
signs of recurrence. Figure 4 shows roentgeno- 
grams taken before and after roentgen therapy, 
and a photomicrograph of the lesion, 

CONCLUSION 

The above remarks and citations of four 
case histories will serve, it is hoped, to por- 
tray an impression of our experience in the 
treatment at this clinic of 147 cases of 
bronchial carcinoma. While it is still too 


early to draw any final conclusions, it 
would seem that it is possible to produce 
more lasting palliation or even arrests with 
radiation therapy than is more commonly 
reported. In our cases now living, approxi- 
mately 3 per cent of the total treated, an 
arrest has been secured for over three to 
five years in some. Such results, while not 
entirely unusual, are generally more opti- 
mistic than many reports on the surgical, 
radiation or combined treatment of this 
condition cited in the recent literature.* 
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CARDIAC ANEURYSM* 

By PERCY J. DELANO, M.D., mu! ARTHUR R. WEIHE.t M.D. 
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C ardiac aneurysm, which before the 
days of the roentgen ray almost invari- 
ably eluded diagnosis until the patient came 
to the autopsy table, has, with the advent 
of roentgenoscopy and roentgenography 
come to be described more and more fre- 
quently, and with a diagnostic precision 
which admits of relatively little uncer- 
tainty. The great variety of clinical symp- 
toms and physical signs which had previ- 
ously been accorded some diagnostic merit 
and which have now been conceded as be- 
longing to a host of cardiac ailments have 
been relegated to a forgotten niche, and 
dismissed as never having had much value 
after all. 

Steep comments upon Pletnew’s review 
of 300 cases in 1926. Of these only 6 were 
diagnosed in life, and in only i of the 6 was 
the lesion visualized by means of the roent- 
gen ray. 

The same author points out that among 
the earliest reports of cardiac aneurysm is 
to be found that of Olaus Borrich, who in 
1676 reported an aneurysm of the right 
auricle; and of Pierre Dionis who in 1696 
reported one of the right ventricle; and of 
Dominic Galeati who in 1757 reported one 
of the left ventricle. In 1900 Fujinami re- 
ported a case with three aneurysms, one at 
the apex, one in the posterior wall below 
the mitral orifice, and one of the septum; 
Thurman had, in 1838, reported a case in 
which four aneurysms were found in the 
left ventricle. 

The first roentgen report appears to have 
been that of Sezary and AliberP in 1922; 
it is very complete and conclusive, and calls 
attention to the comparative findings in the 
oblique positions. The first roentgen report 
with autopsy confirmation was apparently 
by Link, in 1927.^° 


ETIOLOGY AND PATHOLOGY 

Almost all cardiac aneurysms are due to 
coronary thrombosis; among the other very 
occasional causes must be listed abscess of 
the cardiac wall, trauma, ulcerative endo- 
cardial lesions, and congenital lesions. 

Cardiac aneurysm may be found as early 
as six weeks after a coronary occlusion. In a 
series of 145 cases reported by Shookhoff 
and Douglas^'* the average age of the pa- 
tients was 57.8 years, with only 3 patients 
in this series being under the age of forty. 
The authors add a case of their own only 
thirty-five years of age. 

The usual sequence of events appears to 
be anemic necrosis and myomalacia, fol- 
lowed by fibrosis. Frequently there is a 
thrombus in the sac. Pleuropericardial ad- 
hesions are frequent. 

Steel has given an excellent summary of 
the pathologic findings and of the anatomic 
structures involved. The left coronary ar- 
tery arises in the left sinus of Valsalva, and 
is usually larger than the right. Just below 
its origin it divides into the anterior de- 
scending ramus (which gives off large 
branches to the ventricular septum and 
left ventricle, and smaller branches to the 
left atrium. Anastomoses are common 
throughout, not only between the right and 
left coronary arteries in their capillar)’- and 
precapillary distribution, but also between 
coronary arteries and vessels of adjacent 
and attached organs and between branches 
of each coronary. These anastomoses in- 
volve the fine peripheral branches in the 
subendocardial and subpericardial layers. 

Infarcts have a roughly triangular out- 
line with the base toward the endocardium 
and the apex toward the epicardium; hy- 
peremia and coagulation necrosis are fol- 
lowed by fibrosis, with abundant elastic 


* From the Departments of Radiology and Medicine of the West Suburban Hospital 
T Now First Lieutenant, M.C., A.U.S. 
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tissue present. As healing progresses the 
wall of the infarct near the epicardium be- 
comes thinner, the end-result being a white 
scar. 

About 85 per cent of these aneurysms are 
in the left ventricle; 2 to 5 per cent of them 
occur in the right ventricle. Other locations 
may be the interventricular septum, or the 
sinus of Valsalva. 

The aneurysmal wall is usually from i to 
3 mm. in thickness. 

About 80 per cent of cardiac aneurysms 
occur in males. 

Aneurysms situated in the right sinus of 
Valsalva ma}^ perforate into the right ven- 
tricle; a few of these are congenital in ori- 
gin. When acquired, they are often due to 
ulcerative endocarditis. Aneurysms of the 
sinus of Valsalva may be intravalvular. 

Schwedel and Gross,^^ in a review of 81 
cases of cardiac aneurysm, found 3 of the 
right ventricle, 48 in the anterior or lateral 
portion of the left ventricle, 21 in the pos- 
terior portion of the left ventricle; 24 per 
cent of the entire series had pericardial ad- 
hesions. 

Syphilis plays a very minor role in the de- 
velopment of these cardiac aneurysms; the 
total number of reported luetic cardiac 
aneurysms appears to be about 19 (Braun- 
stein, Bass and Thomas^). Cookson® has 
given an interesting account of the pathol- 
ogy in a luetic aneurysm. 

• In this case, three cavities or aneurysmal 
dilatations occupied the posterior portion 
of the left ventricle; their diameters were 
respectively in., | in. and | in. Their ven- 
tricular surfaces were covered with rough, 
injected granulation tissue; externally they 
were covered by an area of pericardial 
thickening. On section the walls were found 
to consist of fibrous tissue containing con- 
siderable deposits of calcium. All the valves 
were normal; all the coronary branches 
were patent. The patient was a female, aged 
forty-three. 

In short, the pathology of luetic cardiac 
aneurysm appears to be the pathology of 
gumma. 

Rupture is rare, death usually occurring 


(and that,. in most cases, about two years 
after the diagnosis is made) from another 
attack of the same sort of coronary occlu- 
sion which originally produced the an- 
eurysm. Hunter and Benson® have de- 
scribed the pathologic findings in a case of 
rupture. This patient had had an attack of 
coronary thrombosis three months before; 
the aneurysm was situated on the antero- 
lateral wall of the left ventricle. There was 
a surrounding area of fibrous adhesions 7.8 
by 4.5 cm. in extent binding the epicardium 
and pericardium together. Similar bands 
obliterated the pericardial space over. the 
surface of a mushroom-like mass situated 
well up toward the atrioventricular sulcus 
and between the anterior interventricular 
and circumflex branches of the left coronary 
artery. Along the inferior border of this 
pouch, I cm. lateral to a line drawn through 
its center, was a slit-like ragged-edged 
opening 4 mm. in length. A probe passed 
through inside this defect, led through the 
I mm. wall at the base'of the aneurysm into 
its cavity, which lay over the external sur- 
face of the left ventricle. The aneurysm 
measured 4 by 4 by 3 cm.; its wall varied 
from I to 7 mm, in thickness. 

ROENTGEN FINDINGS 

The posteroanterior roentgenogram of 
the chest gives adequate information in a 
great many instances, since most of the an- 
eurysms are situated in the left ventricle, 
and the characteristic shadow is brought 
out with satisfactory definition. Aneurysms 
involving the cardiac apex may be elusive 
unless care is taken to examine this area 
well in deep inspiration. Roentgenoscopy 
should, of course, not be dispensed with in 
any case, even in those in which the diag- 
nosis seems apparent from the posteroan- 
terior roentgenogram. The reason for this 
caution is well illustrated by the following 
experience of Sauerbruch,“ and one which 
details what is probably the only successful 
surgical attack upon a cardiac aneurysm: 

Sauerbruch, in addressing his clinic, pre- 
sented a roentgenogram which gave evi- 
dence of a mediastinal mass; this mass, he 
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pointed out, seemed to duplicate almost ex- 
actly another one which had been a medi- 
astinal tumor and upon which he had 
operated at a very recent date. The ap- 
pearances in the two roentgenograms were 
so alike, indeed, that Sauerbruch felt con- 
fident that the second . mass must be a 
tumor very similar to the first; consequent- 
ly, he performed an exploratory operation. 

Upon dissecting out the mass, Sauer- 
bruch found a cardiac aneurysm; the dis- 
section had already progressed too far to 



Fig. I. Left ventricular aneurysm, posteroanterior 
projection. 

permit of closure with no attempt at repar- 
ative surgery. This he went about and, re- 
porting the case some weeks later, was able 
to say that the patient was convalescing 
very satisfactorily, a plastic operation hav- 
ing been done upon the cardiac wall. 

Much stress has been laid upon the “con- 
trapulsatile” expansion of a ventricular an- 
eurysm. This merely means that when the 
ventricle goes into systole, the aneurysmal 
sac dilates, taking on a “paradoxical” mo- 
tion. The value of this sign has no doubt 
been greatly exaggerated, for many ob- 
servers have testified that in their cases it 
was absent altogether. 



Fig. 2. Left ventricular aneurysm, right anterior 
oblique projection. 

Brams and Cropper^ have called atten- 
tion to the fact that apical aneurysms may 



Fig. 3. Left ventricular aneurysm, left anterior 
oblique projection. 
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be impossible to diagnose. This may no 
doubt be true of some of them, but the 
probability is that the great majority can 
be found if roentgenoscopy is carefully car- 
ried out and care taken to examine the apex 
with the diaphragm fully depressed in deep 
inspiration. Aneurysms in the apex have a 
tendency to develop downward, and will 
thus come to lie in what the French call 
Vombre hepato-diaphragmatiquf. Wiberg^*’ 
records i case in which an apical aneurysm 
produced a depression in the liver, and 
Lutembacher® calls attention to the fact 
that the apex may become fixed by peri- 
cardial adhesions. 

Our case was a male, aged fifty-five; one 
year before he had been operated upon for rup- 
tured duodenal ulcer, and while recovering from 
this operation had had an attack of coronary 
thrombosis. He had refused the period of in- 
activity which his physicians tried to enforce, 
and insisted upon an early resumption of his 
work as a truck driver. 

Complaining of epigastric distress, he was re- 
ferred for examination of the gastrointestinal 
tract. The aneurysm was then seen roentgeno- 
scopically, and roentgenograms were made in 
the posteroanterior and right and left anterior 
oblique positions. 

He was referred elsewhere for surgery of the 
aneurysm. The surgical exploration confirmed 
our description of the aneurysm as being sit- 
uated on the anterolateral wall of the left ven- 
tricle. 

The patient did not survive the surgical pro- 
cedure. 

SUMMARY AND CONCLUSIONS 

1. The majority of cases of cardiac an- 
eurysm follow attacks of coronary throm- 
bosis; other very occasional causes are 
abscess of the heart wall, trauma, ulcera- 
tive endocarditis, and congenital defects. 

2. About 85 per cent of the cases of car- 
diac aneurj'^sm involve the left ventricle; 
twice as many occur on the anterior as on 
the posterior wall of the left ventricle. Only 
about 2 to 5 per cent of cardiac aneurysms 
involve the right ventricle. Other rarer lo- 
cations may be the interventricular septum 
or the sinus of Valsalva. 

3. The wall of a cardiac aneurysm is 


usually from i to 2 mm. in thickness. De- 
spite this, death from rupture of an an- 
eurysm is rare, the patients usually suc- 
cumbing to another attack of coronary 
thrombosis. 

4. The average life expectancy, once the 
diagnosis of cardiac aneurysm has been 
made, is a little less than two years, but in 
some cases has been as long as seven years. 
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T uberous sclerosis is a rare heredi- 
tary disease of ectodermal origin. Neu- 
rofibromatosis and angioma of the brain 
associated with a nevus in the trigeminal 
area together with tuberous sclerosis^^ are 
diseases which show definite clinical simi- 
larity and have been classified as “neuro- 
cutaneous syndromes” (congenital ectoder- 


ceum; (4) nodules in thebrainwith tendency 
toward cotton ball calcification, and (5) 
phacoma of the retina. In addition, there 
may be multiple skin nodules similar 
to neurofibromatosis, periungual tumors, 
rhabdomyoma of the heart, tumors of vis- 
ceral organs, high and narrow or cleft 
palate, or other signs of maldevelop- 
ment.®*’’ 

S YM PT OM AT O LOGY 

Patients afflicted with tuberous sclerosis 
are usually mentally defective and are often 
imbeciles. Convulsions generally begin in 




Fig. 2. 


Fig. I. 

moses). This article is herewith presented 
in an effort to direct the physician’s atten- 
tion to the clinical and roentgenological 
aspects of tuberous sclerosis (neurocutane- 
ous syndromes), inasmuch as most authors 
report that these cases have not been rec- 
ognized. The majority of reports^® have 
originated from European psychiatric in- 
stitutions. Since Bourneville described the 
syndrome in 1880, there have been 114 
cases® reported in the literature. 

Cardinal symptoms of tuberous sclerosis 
are: (i) retarded mental development; 
(2) epileptic seizures; (3) adenoma seba- 


the first year of life. The patient seeks med- 
ical advice chiefly because of epileptic 
seizures. Long periods of remission are 
typical of the disease. Critchley and 
Earb report one case with a remission of 
seven years’ duration. Convulsive seizures 
may be of the petit, grand mal, or Jackson- 
ian type. In spite of the diffuse distribution 
of cerebral lesions, spastic paralysis and 
contractions are rare. However, mental 
deterioration is progressive. 

DERMATOLOGY 

Adenoma sebaceum or nevus multiplex 
of Pringle was described in 1891. It con- 
sists of a symmetrical butterfly distribu- 
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tion* of small warty tumors over the nose, 
cheeks and chin. Color of the tumor’^ varies 
from that of normal skin to deep red, de- 
pending on the number of dilated super- 
ficial capillaries present. In addition, there 
may be pigmentation present in the lumbar 
area; skin nodules, cafe au lait spots and 
vitiligo. Some authors^^ are of the opinion 
that the term adenoma sebaceum is a mis- 
nomer because of the fact that the lesions 
consist of connective and vascular tissue 



hyperplasia. They believe that the lesions 
often arise from the peripheral glia or 
Schwann’s cells and therefore would be 
analogous to neurofibromatosis. 

OPHTHALMOLOGY 

In 1920, Von Hoeve described congenital 
tumors of the retina associated with tu- 
berous sclerosis. He termed these lesions 
“phacomas.” The tumors appear as small, 
flat, round, white or yellowish spots on the 
posterior fundus near the papilla.* Occa- 
sionally the surface of the tumor spots 
appears granular and refractile. For this 
reason, they have been called “mulberry 
tumors.” These tumors are rarely elevated 
above one diopter, although there have 
been instances wherein they projected two 


to three diopters above the retina.^ Papil- 
ledema is absent unless there is an increase 
in intracranial pressure.* Von Hoeve states 
that a phacoma may originate from neural 



Fig. 4. 

fibers or neurocytes.'^ He is of the opinion 
that phacomas occurring in diseases of the 
neurocutaneous syndromes are closely as- 
sociated, although definitely of different 
disease entities. 

r 



Fig. 5. 
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ROENTGENOLOGY 

Scandinavian literature is credited with 
being one of the first to contain reports on 
the roentgen findings in tuberous sclerosis. 
Multiple circular nodules of increased den- 
sity with varying degrees of calcification 
are seen throughout the brain. Many of 
the calcifications resemble small cotton 
balls. Yakovlev and Corwin’- refer to them 
as “brain stones.” Brain calcifications in 
tuberous sclerosis should be differentiated 
from hematomas, tumors, cysts, old absces- 
ses, aneurysms and parathyroid changes,^ 
Berkwitz and Rigler’ -have demonstrated 
that in the absence of brain calcifications 
pneumo-encephalographic studies may be 
of value. They report one such case in a 
two year old epileptic girl wherein pneumo- 
encephalograms revealed the classical “can- 
dle guttering or dripping” as a result of 
indentation of the ventricular system by 
the nodules. The septum pellucidum is ab- 
sent as well. Hydrocephalus may be a 
pertinent finding,’” Erosions of the clinoid 
processes and sphenoid wings” as well as 
hyperostosis interna'’ have been reported. 
Kveim,® and Gottlieb and Lavine’ have de- 
scribed changes in the spongiosa of small 
bones. Yakovlev believes that the bone 
cysts are on the same basis as a schwan- 
noma such as observed in Recklinghausen’s 
disease. Renal tumors in association with 
tuberous sclerosis are frequently found. 
Some authors state that they occur in 80 
per cent of the cases. Polyposis of the colon 
may also be present. 

PATHOLOGY 

Pathological examination”-’" of the fresh 
brain reveals enlarged or flattened convolu- 
tions. Multiple, hard, white or grayish 
nodules in the cerebral convolutions feel 
like marbles. The ventricular lining pre- 
sents hard white projections resembling 

candle dripping or guttering.”® Micro- 
scopic examination of the affected areas 
shows giant astrocytes and peculiarly de- 
veloped nerve cells with many thick pro- 
cesses. These have been classified as 
spongioblastoma multiforme. 


CASE REPORT 

A thirty-two year old white soldier was ad- 
mitted to the hospital for observation because 
of a history of epileptic seizures. Patient stated 
that he had been having “fits” since infancy. 
These continued until he was six years old. Each 
attack was accompanied by a period of uncon- 
sciousness which was of several minutes’ dura- 
tion. After the age of six, he had as many as 
six seizures a day. At such times as the patient 
experienced a “fit,” he became weak and had 
to steady himself against some object to keep 
from falling. At the age of thirteen, he fell from 
a horse and for two weeks subsequently was 
blind, although he could distinguish light from 
darkness. After the age of sixteen, seizures were 
less frequent but became more frequent follow- 
ing induction into the Army. 

He was graduated from high school at twenty- 
two years of age. For several years prior to 
Army induction he was engaged in construction 
work. 

At the present time, he is overemotional; 
believes that people take advantage of him; yet 
he is alert and cooperative. Psychological exami- 
nations show evidence of deterioration similar 
to that found in organic brain lesions. 

Dermatological examination revealed an 
acneform eruption over the nasolabial folds, 
cheeks, nose and forehead. There were multiple 
flesh colored fibromatous nodules on the left 
side of forehead, scalp and back (Fig. i). A large 
pigmented, hairy nevus occupied the entire 
lumbar area (Fig. 2). Vitiligo of the left thigh 
and back was also present. Ophthalmological 
examination (Fig. 3) revealed that the pupils 
reacted equally to light and accommodation. 
Optic discs were pale and waxy. In the left eye 
there were multiple small, white, waxy areas 
which appeared adjacent to, superior and nasal 
to the disc. These areas resembled a colloid 
degeneration. The waxy granules were compati- 
ble with neurological nodules. The remaining 
physical examination was within normal limits. 

Roentgenograms revealed multiple circular 
areas of increased densities with varying de- 
grees of cotton ball calcification throughout 
the brain (Fig. 4 and 5). The largest calci- 
fication measured 2.25 by 1.5 cm. Calcification 
similar to that of the brain was also present 
overlying the fifth lumbar vertebra and right 
greater trochanter (Fig, 6 and 7). Gastrointesti- 
nal and genitourinary tracts and chest were 
within normal limits. Bones of the hands and 
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feet revealed no evidence of cystic changes. 
Patient refused encephalography. Urine and 
stool examinations were negative; blood phos- 
phorus 1 mg.j calcium 10.5 mg. per 100 cc. 
Red and white blood counts were within normal 
limits. Kahn test was negative. 

Microscopic examination of the nodule from 
the face showed the tissue to be covered with a 
normal, stratified squamous epithelium, except 
where there was a down growth of epithelial 
pegs or large hair follicles. There were numerous 
sebaceous glands present with small amounts of 
connective tissue and many large hair follicles 
which were distended with epithelial debris. 



A round cell infiltration was present around 
some of the hair follicles. The histological pic- 
ture was compatible with a diagnosis of ade- 
noma sebaceum. 


COMMENT 

Tuberous sclerosis, Recklinghausen’s 
neurofibromatosis, and trigeminal nevus 
with angioma of the brain are distinct types 
of the neurocutaneous syndromes. Of 
the three, tuberous sclerosis presents the 
most clear-cut clinical, roentgenological 
and pathological picture. Furthermore, it 
is most constant in patients with mental 
retardation or epileptic seizures. 

Yakovlev and Guthrie^® believe that the 
neurocutaneous syndromes are due to con- 
genital maldevelopment of ectodermal 
structures, namely, nervous system, retina 
and skin; sometimes visceral organs are 
involved. Penrose is of the opinion that 
this syndrome may be due to a single domi- 
nant gene which is subject to modification 
by an autosomal genetic factor. 

Delay in the diagnosis of tuberous scle- 
rosis is probably due to the physician’s un- 
familiarity with the syndrome because of 
relative scarcity in non-psychiatric institu- 
tions. Matthews® in a recent discussion of 
tuberous sclerosis states that 304 out of 335 
feebleminded children were thought to 
have tuberous sclerosis. The diagnosis of 
tuberous sclerosis should be considered in 
every case with mental retardation, epi- 
lepsy and especially in those with adenoma 
sebaceum. 

Symptomatology, clinical, roentgenolog- 
ical and pathological findings have been 
discussed. Visceral tumors are common and 
should not be overlooked. Heublein et al. 
have stated that if a renal tumor is found 
in the patient with mental deficiency and 
epileptic form of seizure, then a complete 
roentgen examination of the skull, includ- 
ing pneumo-encephalography,' and derma- 
tological consultation are warranted. 

CONCLUSION 

A case of tuberous sclerosis in a white 
soldier, aged thirty-two, has been pre- 


Fig. 7. 
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sented. The cardinal findings in this case 
with a history of epileptic seizures were: 
adenoma sebaceum, fibromatous nodules 
on forehead, scalp and back, pigmented 
hairy nevus of the lumbar area, vitiligo of 
the left thigh and back, phacoma of the 
retina, and “cotton ball” calcifications of 
the brain, right greater trochanter and fifth 
lumbar vertebra. 

We wish to express our thanks to Major Frank 
Duncan and Captain Ervin H. Epstein for the 
ophthalmological and dermatological examinations, 
to John Zane for the ophthalmological drawing, and 
to Captain Harry J. Adams, Personnel Consultant, 
for the psychological examination. Photographs are 
reproduced through the courtesy of the Signal Corps, 
U. S. Army. 
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ROENTGENOLOGIC DIAGNOSIS OF PEPTIC ULCER 

OF THE ESOPHAGUS 

By FRANZ J. LUST, and AARON R. PESKIN 

NEW YORK, NEW YORK 


A lthough esophagoscopy has greatly 
increased the ease and accuracy with 
which the diagnosis of peptic ulcer of the 
esophagus may be definitely established, 
we believe that careful roentgenologic 
study is sufficiently accurate for the same 
purpose in many instances and that be- 
cause it is far less disturbing to patients, it 
is the more preferable procedure. We have 
successfully used this preference in our 
practice, as will be shown later in this 
paper. It will be well now, however, to ex- 
amine briefly and in general the question of 
diagnosing peptic ulcer of the esophagus. 

An excellent presentation of this subject 
is to be found in an article by Chamberlin,^ 
who offers the following diagnostic criteria: 

I. The ulcer must be unassociated with 
systemic disease. This condition is made be- 
cause of the tendency to call any ulceration of 
the esophagus a “peptic” ulcer, even in the 
presence of certain diseases in which an ulcer- 
ated mucous membrane is more likely to be a 
result of the disease than a separate entity. 

2. The ulcer must be seen at esophagoscopy 
or at autopsy. 

3. Free gastric hydrochloric acid must be 
present. 

4. The ulcer must be chronic. 

5. The symptoms must be relieved by peptic 
ulcer therapy and dilatation. 

Although in our experience we have 
found all five of these factors important, 
we feel that some comment is necessary 
with regard to the last three. 

Free hydrochloric acid will be found only 
in that percentage of peptic ulcers of the 
esophagus which irritate the acid-produc- 
ing parts of the stomach. However, we can 
imagine finding ulcers of the esophagus 
which could be classified among those 
peptic conditions not irritating acid pro- 
duction and resulting, therefore, in an 
acidity. 

Concerning chronicity, Winkelstein® has 


observed the autoptic-controlled healing of 
the ulcer. We regret that the definite time 
needed for the healing of the ulcer is not 
reported. 

In severe cases, according to Norgaard,^ 
the symptoms are pain behind the sternum 
or in the back initiated by swallowing, but 
in many cases not coming on until some 
time — from thirty minutes to one hour — 
after meals, or perhaps only after the prin- 
cipal meal; in addition, hematemesis, me- 
lena, dysphagia, and vomiting are present. 
Very often, however, the symptoms will 
not at all be suggestive of an affection of 
the esophagus. They may be entirely gas- 
tric or sometimes there may be only a slight 
hematemesis, without other symptoms. Ob- 
struction seems not to occur in the early 
stages. 

Etiologically, Jackson^ and Chamberlin® 
point out the importance of the coincidence 
of ulcer and diaphragmatic hernia. Cham- 
berlin stresses the fact that short esophagus 
and diaphragmatic hernia are the causes 
for the ulcer and thinks that cardiospasm 
is more likely to be a sequela of the ulcer, 
in contrast to the opinion of Roessler^ who 
is inclined to look at it as the cause of the 
disease. 

According to Jackson® the roentgen ex- 
amination is usually negative in peptic ul- 
cer of the esophagus. Possibly this is due 
in some cases to flatness of the ulcer and 
also to overlapping of diaphragmatic and 
hepatic shadows. In the Yearbook of Radi- 
ology^ for 1932,, in discussing the report by 
Aurelius^ the abstractor writes : “Roentgen- 
ologic literature is conspicuously lacking on 
this subject despite the fact that cases have 
been definitely recognized by roentgeno- 
logic examination.” 

The difficulty in roentgenologic diagnosis 
of peptic ulcer of the esophagus is in re- 
cording changes in the lowest part of the 
esophagus. This is due to two conditions. 
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The area in which nearly all described ul- 
cers are found is within the shadow of the 
diaphragm and vertebrae, or in oblique 
position, within the shadow of the liver. 
Very often irregularities in this section are 
seen during roentgenoscopy but cannot be 
found on the roentgenogram, as even a 
heavy barium suspension passes through 
this part very rapidly. Another reason is 
that shallow ulcers of the esophagus are 
often only temporarily filled. 

Therefore, we have used in our studies a 
fluororoentgenographic device® as described 
in a former publication and known under 
the name of “spot film.” We examine the 
patient at first in the routine manner, then- 
use a fluororoentgenographic device which 
permits recording esophageal changes dur- 
ing roentgenoscopy. By this means we have 
been able to find without difficulty or loss of 
time the exact angle in which the niche in 
the esophagus can be projected free from 
any disturbing shadow. In addition, we 
make the exposure while the patient is in 
deep inspiration, thus projecting the lesion 
free from the opacity of diaphragm and 
liver. 

The occurrence of peptic ulcers in the 
gastrointestinal tract outside the stomach 
and duodenum is comparatively rare. Pep- 
tic ulcers of the esophagus belong to these 
rare conditions. As this condition is of 
sufficient clinical importance, we are re- 
porting 2 such cases. 

Peptic ulcers of the esophagus have been 
known since Quincke in 1879 showed that 
the pathological changes in the esophagus 
were the same as those in the stomach and 
duodenum. The diagnosis of this condition 
can be made in two ways, either by direct 
examination or by roentgenological exami- 
nation. The greatest number of cases seen 
by direct examination is reported by Jack- 
son, who observed 88 cases, 21 of which 
were active ulcers. Other articles describe 
one or a few cases. Without doubt diag- 
noses are most accurate when made by 
direct visualization of the process. Esoph- 
agoscopy, however, is a procedure which 
causes the patient great discomfort and it 


should be performed only by those skilled 
in its technique. Our object is to show that 
careful roentgenological examination can 
demonstrate the lesion with sufficient ac- 
curacy. 

Case i. For fifteen years the patient has ex- 
perienced constant burning retrosternally, local- 
ized to an area about the size of a half dollar, 
in the region of the xiphoid process. There was 



Fig. 1. Case i. Ulcer of the esophagus, proved 
by esophagoscopy. 

no vomiting; relief was obtained with bicarbon- 
ate of soda. At the same time her appetite was 
excellent and her weight was 220 pounds. About 
one year ago she began to vomit immediately 
following two or three swallows of food. At this 
time the burning occasionally disappeared. The 
vomitus was undigested material, never blood. 
She vomited only food, liquids being retained. 
At present she is able to retain only liquids. 
During the last three years she has lost weight, 
especially during the last six months. Her ap- 
petite is still excellent, no weakness, feels 
stronger than when she was heavier. 

Roentgenological examination showed the 
esophagus to be of normal width. There is a 
slight spasm about i inch above the diaphragm. 



42 


Franz J. Lust and Aaron R. Peskin 


July, 1944 



Fig. 2. Case i. Fluororoentgenogram. The shallow ulcer is projected free from 
the shadow of the diaphragm. Right oblique position. 


The borders of the esophagus are smooth. The 
mucosa shows puckering in its lower third. At 
the lower pole of the esophagus there is a con- 
stant patch. The passage through the esophagus 
is slightly delayed. However, two glasses of 
barium pass through. In the right oblique supine 
position the stomach is entirely below the 
diaphragm. In the left oblique position the 
folds of the stomach can be seen above the 
diaphragm. In the upright position, especially 
in the left oblique, the mucosa of the stomach 
can be seen i inch above the diaphragm. 

Roentgen diagnosis; sliding diaphragmatic 
hernia; peptic ulcer of the esophagus. 

Findings of the esophagoscopy by Dr. 
Abraham Shorr: The mucous membrane of the 


entire esophageal wall shows evidence of ^ 
chronic inflammatory change. There is a definite 
thickening near the second constriction of the 
esophagus. The esophagus was patent through- 
out its length. No evidence of tumor masses. 
There was a definite ulcerated area 1 mm, below 
the diaphragmatic pinch-cock and 2 mm. above 
the terminal portion of the esophagus. 

Impression: Chronic esophagitis. Peptic ul- 
ceration of esophagus with spasm. 

Case ii. This patient, aged fifty-two, had 
complained of substernal pains and heart- 
burning for the last twenty years. Her appetite 
was always good. She had no nausea, no vomit- 
ing. These burning pains occurred frequently 



Fig. 3. Case i. Fluororoentgenogram. Left oblique position. 
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Fig. 4. Case 11. Fluororoentgenogram 

and were especially strong at certain times. She 
had the subjective sensation that food would 
stay in back of the sternum for about a minute 
before it would pass into the stomach. When 
pains were severe, she lost several pounds but 
always regained her weight. She never had any 
vomiting of blood. 

The first examination in the spring of 1939 
showed that the normal barium mixture passed 
the lower part of the esophagus in only slightly 
delayed time. Irregular contractions were seen. 
The lower part of the esophagus showed ab- 
normal contractions, and the width of the 
esophagus was only slightly increased. A re- 
examination in February, 1940, showed that the 
patient had lost no weight and felt strong. The 



the esophageal ulcer; star formation. 

sticking pains, which had decreased occasionally 
under treatment with alkali, had recurred dur- 
ing the last three weeks. The patient was well 
nourished. 

The roentgenologic examination showed only 
slightly delayed passage through the lower part 
of the esophagus with a thin mixture. The 
mucosa of the esophagus was normal. Just 
above the cardia the esophagus was not dilated 
normally. With heavy barium mixture, how- 
ever, irregular contractions could be seen. 
Special roentgenograms of this region showed 
a niche in star formation as soon as the esopha- 
gus had contracted, and the main portion of the 
barium had been emptied into the stomach. The 
importance of this observation is that the niche 



Fig. 5. Case 11. Esophageal ulcer. 
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Fig. 6. Case ii. The lower pole of the esophagus. The ulcer is hidden by large amount of barium. 


could only be demonstrated after the bulk of the 
barium had been emptied, which proves that 
we were dealing with a superficial ulceration 
which had not developed into scar tissue. Here 
again the lesion could only be demonstrated 
after very deep inspiration. The fluororoent- 
genographic device enabled us to demonstrate 
the peptic ulcer. Autopsy was not performed. 

DISCUSSION 

The importance of the first case lies in 
the fact that careful roentgenologic exami- 
nation was able to show a niche just above 
the cardia at the rear wall of the esophagus. 
This small niche, however, was not always 
visible. In certain positions the niche did 
not fill. In horizontal position we were not 
able to demonstrate the ulcer; however, in 
upright position while the patient was in 
deepest inspiration the niche could be seen 
several times. During examination when a 
large amount of barium was taken, the 
lower portion of the esophagus showed a 
spastic contraction. This spasm was the 
first symptom to draw our attention to the 
need for a more careful study and led us to 
the discovery of the niche at the rear wall 
of the esophagus. In order to verify the 
roentgenologic diagnosis, direct observa- 
tion by Dr. Shorr was performed. It cor- 
roborated our findings. 

The difficulty in finding these shallow ul- 
cers in the lower part of the esophagus is 


very great. The niche does not retain the 
barium all the time and, therefore, can only 
be demonstrated temporarily. It is there- 
fore possible that an esophageal ulcer might 
easily be overlooked. 

We believe that in the second case we 
were also dealing with an esophageal ulcer, 
even if we have not the confirmation by 
esophagoscopy. We find on special roent- 
genograms a niche toward which three folds 
are radiating, giving the typical star forma- 
tion of an ulcer. In this case again, by ob- 
servation under full filling and after barium 
passage, we were able to see the lesion. The 
irriportance of the examination in “floating 
rotation,” as emphasized by H. H. Berg, is 
of the greatest value, for otherwise the 
lesions cannot be demonstrated and fluoro- 
roentgenographic examination is of great 
importance for the study of the lower part 
of the esophagus. By this method, we were 
able to take roentgenograms at the neces- 
sary angle, in the moment of the barium 
passage, and see on the fluoroscopic screen 
just the outline which we record on the film. 

Chronic substernal pains which are not 
due to heart or vascular disease are signifi- 
cant of peptic ulcer in the lower part of the 
esophagus. A careful study of such patients, 
who up to now were very often considered 
to be neurotic, might reveal a large num- 
ber of cases belonging in this category. 
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SUMMARY 

(1) Two cases of peptic ulcer of the lower 
part of the esophagus are described. The 
difficulty of the roentgenological diagnosis 
of these apparently not very rare conditions 
is described and the fluororoentgenographic 
study of these conditions is suggested. 

(2) The main clinical signs of peptic ulcer 
of the esophagus are retrosternal pains and 
heart burn. Spasm and hematemesis are 
only secondary conditions in advanced 
cases. 
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THE NORMAL DISTRIBUTION OF THE SMALL 

INTESTINE* 

By SAMUEL T. HERSTONE, M.D., and SEELIG FREUND, M.D. 

NEW YORK, NEW YORK 


ACCURATE knowledge of the normal 
anatomic position of the numerous 
and tortuous loops of small intestine, if 
such a normal distribution exists, would be 
of great value to the roentgenologist and 
surgeon since it would enable them to local- 
ize disease of the small intestinal tract with 
some degree of confidence. They could de- 
termine the exact level of small intestinal 
obstruction, predict what loops were to be 
found in the various types of hernial sacs, 
and locate with some degree of dependabil- 
ity the level of small intestinal new 
growths, ulcerations, inflammations and 
adhesions. In view of the great value of 
such knowledge, it is rather remarkable 
that so little work has been done in this 
field in recent years. 

Prior to the work of Treves^ (1885), of 
Henke^ (1891), and of Mali® (1898), it was 
generally believed that there was no such 
thing as a normal position of the small in- 
testine. Most anatomists took for granted 
that these tortuous coils moved about the 
abdomen from quadrant to quadrant, rarely 
staying in any one place for any length of 
time. However, in 1898 Mall proved that 
this was not the case. He demonstrated in 
dogs that loops of small bowel had certain 
definite positions to which they returned if 
experimentally displaced. To do this, he op- 
erated on dogs, opened the peritoneal cav- 
ity and displaced a loop of small bowel. 
Several days later upon reopening these 
animals he found that the displaced loop 
had returned to its original position. This 
work was confirmed by Hertzler^ in 1913. 
There is, therefore, some experimental evi- 
dence for the belief that there is a constant 
distribution of small intestine, at least in 
the same individual. Whether there is a 
constant arrangement when we compare 
one individual to another is a different 


matter, and one which deserves further 
consideration. 

In 1885 Treves, in an attempt to help 
the surgeon locate the many loops of small 
intestine, started the work on this subject. 
He studied 100 freshly autopsied bodies. He 
fixed brass tags to visible loops of the small 
intestine and then traced the position of 
these loops in relation to the quadrants of 
the abdomen. The intestine was removed 
and the distance of the various brass num- 
bers from the duodenum was noted. The 
summary of the work can best be given in 
one of Treves’ opening sentences. “The 
work was laborious, the results were 
scanty.” He felt that definite localization 
of the loops of small intestine to quadrants 
of the abdomen was not possible. For ex- 
ample, in the pelvis it was not unusual to 
find loops lying together that were as much 
as 12 feet apart. Extremes in the left iliac 
region were from 2 feet to 23 feet; the right 
iliac region from 9 feet to 28 feet; and the 
left lumbar region a few inches to 15 feet. 
He found that the position depended upon 
the size and shape of the surrounding or- 
gans, especially the stomach and colon. In 
one case of carcinoma of the pylorus, where 
the stomach was tremendously enlarged, 
all but 3 feet of the small intestine was 
found in the pelvis. He pointed out that the 
intestine was disposed in an irregularly 
curved manner from the left upper quad- 
rant to the right lower quadrant. He dis- 
counted, however, the value of this ar- 
rangement as an aid to the surgeon. 

In 1891, Henke continued the work on 
this problem. He is given credit by Mall for 
making the first real attempt to locate the 
position of the small intestine. Henke di- 
vided the abdomen into four compart- 
ments: subdiaphragmatic, pelvic, right and 
left lumbar. With these divisions in mind 


* From the Department of Anatomy, New York University, College of Medicine. 
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he located the various loops of small intes- 
tine in 3 cadavers, but could come to no 
definite conclusions. In view of the small 
number of cases studied, and the complex- 
ity of the problem, this is not at all surpris- 
ing. He did note, however, that the course 
of the loops on the right side of the ab- 
domen tended to be vertical, whereas the 
course on the left was horizontal. 

In 1894 Sernoff® attempted to clarify the 
work of Henke. He hardened the intestines 
with chromic acid, and when they became 
fixed in position he made casts of the har- 
dened coils. He was unable to come to any 
conclusion as to a normal pattern of ar- 
rangement. In 1896 Weinberg,* using the 
method described by Sernoff, studied the 
small intestine of newborn infants rather 
than adults, but like Treves, Henke and 
Sernoff who preceded him, his results were 
inconclusive. 

It was not until 1 898 that a working con- 
ception of the normal position of the small 
intestinal coils was elaborated by Mall. He 
attacked the problem from both the em- 
bryologic and anatomic viewpoints. This 
enabled him to grasp the difficult problem 
much more easily than any of his predeces- 
sors. He found that in the very early em- 
bryo he could subdivide the small intestine 
into six segments. He watched the develop- 
ment of these segments into loops and coils 
as he followed them from the smallest em- 
bryo to the newborn infant. Thus, having 
an embryologic basis from which to work, 
and a general concept of the nature of the 
development, he could attack the problem 
more comprehensively. For this purpose, 
he studied 41 cadavers which had been fixed 
in phenol. Bodies which showed evidence of 
peritoneal adhesions were not included. In 
21 of these 41 cadavers, he found what he 
considered to be the normal distribution of 
the small intestine (Fig. i). 

Loop I (the duodenum) was relatively 
constant. 

Loops 2 and j were confined to the left 
upper quadrant. 

Loop 4. passed through the midline at 
about the level of the umbilicus to the 


right upper quadrant and then re- 
crossed the midline to the left lower 
quadrant, where it became loop 5. 

Loop 5 then descended into the pelvis 
and became loop 6. 

Loop 6 filled the pelvis, the right iliac 
fossa and the lower abdominal cavity. 

It should be noted that in spite of the 
fact that Mall established this normal posi- 
tion, only 21 of 41 cadavers, or 50 per cent 
of the cases studied, adhered to the pattern. 



The other 20 cases were arranged as shown 
by the arrows in Figure i. 

Hertzler (1919) studied 1,187 cadavers in 
which he traced the small intestinal coils 
after the method of Mall. He found that 
75 per cent of the cases studied showed the 
“normal” arrangement described by Mall. 
He felt, however, that regular as the ar- 
rangement of the small intestinal coils may 
be “it is not sufficiently so to meet the re- 
quirements of the surgeon; since he must 
recognize the segment of gut at best through 
a small incision.” 

In 1927 the problem was attacked from 
the roentgenographic standpoint by The 
Cole Collaborators.^ After following the 
course of barium through the small intes- 
tine in a great number of cases, they found 
what they believed was the normal config- 
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uration of the small intestine. This they 
felt substantiated Mali’s findings. From 
similar roentgen studies, however, Cham- 
berlin^ (1939) was unable to confirm this 
work. He felt the variations were too nu- 
merous to establish any normal distribution 
of intestinal coils. 

It is obvious from the preceding sum- 
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mary of the past work, that there is no gen- 
eral agreement on this problem. Since many 
of the standard textbooks of anatomy ac- 
cept Mali’s findings, and since some roent- 
genologists today base their work on these 
results, it was decided to re-investigate the 
problem. 

METHOD 

Fifty-four cadavers were studied. The 


habitus of each was determined by tracings 
of the subcostal angle. The series was di- 
vided arbitrarily into three groups: hyper- 
sthenic,sthenic and hypos thenic, depending 
upon the nature of this angle. The abdomen 
was divided into five regions: right upper 
quadrant, right lower quadrant, left lower 
quadrant, left upper quadrant, minor pel- 
vis. The supracristal plane was used to 
separate the upper from lower quadrants. 
A loop of small intestine was selected at 
random from each of the five regions and 
was identified by tying a colored ligature 
about it, different colors being used for each 
region. In 5 of the cadavers instead of 
choosing a loop at random, all the loops in 
each region were identified by colored 
strings. Thereafter, a schematic drawing of 
the configuration of the small bowel with 
a particular reference to the five regions 
was made. The small intestine distal to the 
duodenojejunal flexure was removed by 
cutting the mesentery at its attachment to 
the gut. The total length of the specimens 
was measured, and the distance of each 
colored ligature from the duodenojejunal 
flexure was determined. 

FINDINGS 

An attempt was made to classify the 
cases studied according to the plan de- 
scribed by Mall, but too many variants 
were encountered so that it was necessary 
to modify his basic groups. They were re- 
classified as follows (see Fig. 1 and 3): 

Group (/«) This group corresponds to the 
“normal” described by Mall. Loop i (duo- 
denum) is relatively constant. Loops 2 and 
3 fill the left upper quadrant. Loop 4 passes 
through the midline at about the level of 
the umbilicus to the right upper quadrant; 
then recrosses to the left lower quadrant 
to become loop 5. Loop 5 descends into the 
pelvis to become loop 6. Loop 6 fills the 
pelvis. The terminal ileum then ascends to 
the cecum. 

Group {ib) This group corresponds to 
variation (c) of Mall. It is the same as (la) 
except that loop 6 ascends from the pelvis 
to help fill the right lower quadrant. 
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Group {20) This group corresponds to 
variation (a) of Mall. Loop 4 instead of oc- 
cupying the right upper quadrant is found 
on the left side. No small intestine is pres- 
ent in the right upper quadrant (except 
duodenum) . 

Group {2h) This group corresponds to 
variation (e) of Mall. It is the same as (la) 
except that loop 6 ascends from pelvis to 
help fill the right side of the abdomen. 

Group {3a) This group corresponds to 
variation (b) of Mall. Loops 2 and 3 cross 
immediately to the right upper quadrant, 
and loop 4 takes their place on the left side 
of the abdomen. This is a heterogeneous 
group in which there are many minor vari- 
ations. 

Group {jb) This group corresponds to 
variation (d) of Mall. It is the same as 
group (3a) except that small intestine 
ascends from the pelvis to fill the right 
lower quadrant. 

Group {4a) This group does not corre- 
spond to any in Mall’s series. Loop 4, in- 
stead of recrossing to the left, descends di- 
rectly into the pelvis where it remains with 
loops 5 and 6. 

Group {4b) This group does not corre- 
spond to any in Mall’s series. This is the 
same as (4a) except that gut arises out of 
the pelvis to fill the left lower quadrant. 

Each of the (b) groups differs from its re- 
spective (a) group merely in that portions 
of the small intestine rise out of the pelvis 
to help fill the lower quadrants. It is obvi- 
ous that these variants may be dependent 
upon certain physiologic and pathologic 
conditions, such as distended bladder or 
rectosigmoid, enlarged uterus, tumor 
masses, etc. 

Group (5) has no corresponding group in 
Mall’s description. This is a group of 3 
cases in which the jejunum (loop 1 and 3) 
descends to the pelvis and loops 4, 5 and 6 
fill the pelvis from which they ascend to 
fill the lower quadrants. This group is un- 
usual in that they are the only cases in 
which the terminal ileum came down to 
meet the cecum from above, rather than 
ascending from the pelvis to do so. 


of the Small Intestine 

There was one isolated case which could 
not be placed into any of the preceding 
groups. In this cadaver there was no small 
bowel in both upper quadrants. The duo- 
denojejunal junction was in the left lower 
quadrant and most of the small intestine 
was found in the pelvis. The number of ex- 
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am pies of each group are given in Table i, 
and the findings are compared with those 
of Mall. 

It was expected that some relationship 
might be found between these various 
groups and their habitus, but this was not 
the case. There is a slightly greater tend- 
ency for small intestine to be absent from 
the right upper quadrant in hyposthenic in- 



50 


Samuel T. Herstone and Seelig Freund 


JuLYj 1944 


Table I 


Group 

Frequency 

Per Cent 

This 

Study 

Mall 

This 

Study 

Mall 

This 

Study 

Mall 

la 

normal 

7 

21 

13 

50 

lb 

(c) 

5 

5 

9 

13 

2a 

(a) 

5 

6 

9 

15 

2b 

(e) 

12 

I 

22 

3 

3a 

(b) 

12 

6 

22 

55 

3b 

(d) 

0 

2 

0 

5 

4a 


7 

0 

13 

0 

4b 


2 

0 

4 

0 

5 

Unusual 


3 

0 

6 

0 

anomaly 


I 

0 

2 

0 

Total 


54 

41 




dividuals. Aside from this rather question- 
able relationship, habitus seems to play no 
significant part in the distribution of the 
small intestine. 

The total length of the bowel varied from 
10 to 30 feet. The average for the hyper- 
sthenic group was 19 feet; sthenic, 16.5 feet, 
and the hyposthenic, 1 5 feet. In spite of this 
apparent association, many of the intes- 
tines in the hyposthenic group were consid- 
erably longer than those in the hyper- 
sthenic group, so that no definite conclu- 
sions could be drawn from so small a series 
of cases. 

The distance of the various colored 
strings from the duodenojejunal junction 
was measured and great variations were en- 


Table II 


Total 

Length 

Left Upper 

Left Lower 

Right Upper 

Right Lower 

Pelvis 

Quadrant 

Quadrant 

Quadrant 

Quadrant 

(green) 

(red) 

(yellow) 

(brown) 

(purple) 

Case I 

2' 

2' 6 " 

6 " 

i' 4" 

4' 7 " 

22 ft. 3 in. 

3' 9" 

3' 2" 

6' 

9' 2" 

6' 5" 


s' 3 " 

4' 


22' 2" 

11' 4" 


; 1 

s' 9 " 



14' i" 

17' 6" 

Case II 

7 " 

1' 10" 

S” 

6' 

3' 6" 

11 ft. 

i' 

3' 

2' 6" 

6' 10" 

8' 7" 


I ' 2 

, ! 

4' 

7 ' 

7' 4" 

9' 


2 

4' 7 " 


8' 2" 

9' 1 1 " 

10' 9" 

Case III 

3" 

i' 9" 

10' 6" 

4' 1 1 " 

7' 3 " 

30 ft. I in. 

i' 3" 

3' 9" 

22' i" 


13' I " 


2' 6" 

6' 2" 



19' 6" 



9' 9" 



23' 7 " 



12' I " 



24' 2" 

29' 10" 

Case IV 

I" 

3' 9" 

12' 6" 

i' 3" 

9' 9" 

18 ft. 

5 " 

4' 3" 


II' ^ 

16' 2" 


s' 9" 

4' 8" 


14' 3 " 

17' 2" 



7' 10" 



18' 

Case V 

I4 ft. 6 in. 

6" 

3 " 

10" 


6' 3" 

13' II" 

3' I" 

3' 8" 



i' 2" 


14' II" 

s' 3" 



i' 6" 


9' 

12' 3" 







12' 9" 
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countered. For example, the red string 
which signified the left lower quadrant was 
found to be a feet 6 inches from the duo- 
denojejunal junction (12 per cent total 
length of small intestine) in one cadaver 
and 15 feet (75 per cent total length) from 
the same point in another. Similar varia- 
tions were encountered in other regions. 

In the 5 cadavers in which many strings 
were tied in each region, loops were found 
lying together which in the outstretched 
gut were as much as 20 feet apart (Table 
11). 

CONCLUSIONS 

1. Although, as Mall indicated, definite 
patterns and groups are recognizable in a 
study of the small intestine, these are not 
sufficiently constant to be of any clinical 
value. 

2. Unlike Mall’s series, no predominant 
group is to be found. 

3. There is no relationship between any 
of these groups and their habitus, so that 
there is no way to determine beforehand 
what group we are dealing with. 

4. It is impossible to predict the dis- 
tance of a loop from the duodenojejunal 
junction by its location in the abdomen. 
There is, therefore, no anatomic basis for 
hoping that one can localize the distance of 


a small intestinal lesion from the duodeno- 
jejunal junction by its position in the peri- 
toneal cavity. 

The avithors wish to express their appreciation to 
Dr. Donal Sheehan for his helpful suggestions and 
criticisms. 
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THE POSITION OF THE SMALL INTESTINE AS 
DETERMINED ROENTGENOGRAPHICALLY 

By M. H. POPPEL,* M.D., F.A.C.R., and S. T. HERSTONE,t M.D. 

Neua York University, College oj Medicine 

NEW YORK, NEW YORK. 


T he primary purpose of this study was 
to determine whether the distribution 
of the small intestinal loops in the living 
varied in any way from that found in the 
cadaver. 

One hundred adult individuals were 
studied serially after the ingestion of 250 
cc. of barium sulfate suspension, with 14 
by 17 inch films in the prone posture at 
fifteen minute intervals for the first two 
hours and at thirty minute intervals there- 
after until the barium reached the cecum. 
It was not as easy to trace the course of the 
barium-filled loops in the living as it was to 
trace the loops in the cadaver. It was there- 
fore impossible to classify the results into 
as many anatomical groups as described in 
the preceding cadaver study.’- Instead, it 
was decided to subdivide the 100 cases into 
three groups on the basis of certain definite 
positional characteristics. Age, sex and 
habitus were not found to be factors in the 
determination of these groups. 

Group (/): Consisted of those cases in 
which loops 2 and 3 were on the left side 
of the abdomen and in which loop 4 crossed 
to the right upper quadrant. There were 49 
such cases. 

Group (2): Consisted of those cases in 
which there was no small bowel present in 
the right upper quadrant. There were 31 
such cases. 

Group (j): Consisted of those cases in 

1 Herstone, S. T., and Freund, S. Normal distribution of the 
small intestine. Am. J. Roentgenol. & Rad. Therapy, July, 
1944,52,46-51. 


which loop 4 was absent from the right up- 
per quadrant and in its stead either loop 2 
or loop 3 or both replaced it. This resulted 
in early crossing of the small bowel to the 
right upper quadrant. There were 20 such 
cases. 

When the 54 dissected cadavers de- 
scribed in the previous paper’ were reclassi- 
fied on this basis there was noted a striking 
similarity in percentages: 



Roentgen 

Cadaver 


Study 

Study 


per cent 

per cent 

Group (1) 

49 

42 

Group (2) 

31 

33 

Group (3) 

20 

25 


CONCLUSIONS 

On the basis of our comparative study, 
it can be stated: 

(1) that no significant changes take place 
in the position of the small intestinal loops 
after death; 

(2) that it is impossible to determine 
roentgenographically the distance of any 
small intestinal lesion from the duodeno- 
jejunal junction from its location in the ab- 
domen, except for those obviously very 
near to the duodenojejunal junction; 

(3) that it is impossible to classify the 
position of the intestinal loops on as com- 
plete a basis as is possible by dissection of 
the cadaver, and that even if it were possi- 
ble, it would have no clinical application 
because of the great variability. 


* Assistant Professor of Clinical Radiology. Lt. Comdr., M.C., USNR Chief of X-Ray, U.S.N.H., Chelsea, Mass, 
t Instructor in Anatomy and Radiology. 
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and 
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ROCHESTER, 

I N 1934, Elsberg, Dyke and Brewer re- 
ported 4 cases of spinal extradural cyst 
with compression of the spinal cord. Pre- 
vious to their report most of the extradural 
cysts recorded in the medical literature 
were either dermoids or due to echinococ- 
cus. They concluded that they were dealing 
with a definite clinical entity which they 
described as follows: 

The individual is an adolescent with the 
history and symptoms of a progressive spastic 
paraplegia. Pain is absent or is not a prominent 
symptom. The objective disturbances of sensi- 
bility are slight and their upper level is in the 
mid-thoracic region, usually at the sixth or 
seventh thoracic dermatome. The manometric 
tests demonstrate a subarachnoid block with 
characteristic spinal fluid changes of cord 
compression. Measurements on anteroposte- 
rior x-ray films show that the interpedicular 
spaces of three or more vertebrae somewhere 
between the fourth and the tenth thoracic 
vertebrae are enlarged. The pedicles of the af- 
fected vertebrae especially those of the sixth, 
seventh and eighth, are narrowed and atrophic. 

In 1937 Cloward and Bucy demonstrated 
that, with one exception, all reported cases 
of spinal extradural cyst which gave rise to 
symptoms during adolescence were asso- 
ciated with deformities of the thoracic por- 
tion of the spinal column, usually kyphosis 
of the type seen in Scheuermann’s disease, 
^fid often referred to as vertebral epiphy- 
sitis. 

In 1941 Adelstein reviewed the existing 
literature on the subject and collected data 


MINNESOTA 

on 17 cases of spinal extradural cyst, in- 
cluding an unreported case of his own. We 
have found the following cases reported in 
the literature in addition to those listed by 
Adelstein: i reported by Turnbull in 1939, 
I by Meredith quoted by Mayfield and 
Grantham and an additional case included 
by Mayfield and Grantham in 1942. There- 
fore, the report of a case which follows ap- 
parently represents the twenty-first in- 
stance of this interesting condition to be 
recorded. Our case is especially interesting 
because of the fact that our patient is older 
than most (only 2 patients listed by Adel- 
stein were older) and because the communi- 
cation of the cyst with the subarachnoid 
space was demonstrated preoperatively 
during the course of the roentgenologic 
examination following introduction of radi- 
opaque oil into the lumbar subarachnoid 
space. 

REPORT OF CASE 

A man, aged forty-two, first came to the 
Mayo Clinic in September, 1941, because of 
weakness in the left lower extremity. He could 
not remain to complete his examination and 
was not seen again until April 19, 1943. Except 
that he had been “round-shouldered” since the 
age of fifteen years, and that he had experi- 
enced “rheumatic pains” in the left hip at the 
age of eighteen years, he had been entirely- 
well until the onset of his present illness. 

Iri 19335 at the age of thirty-four, the patient 
had begun to complain of “clumsiness” of the 
left foot and leg associated with a “stiff feeling” 
involving the toes and plantar surface of the 
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foot. This weakness and stiffness progressed 
slowly, so that by 1938 the entire left lower 
extremity was involved. At this time he began 
to experience similar sensations in the right 
foot and leg. It was not until his examination in 
1941 that he realized that there was actual 
sensory loss in the lower extremities. At no 



Fig. I. rt, posteroanterior roentgenogram made with 
patient’s head lower than his feet. The radiopaque 
oil is blocked opposite the eleventh thoracic inter- 
space and there is an extradural collection of oil 
on the left. Erosion of the pedicles of the eleventh 
and twelfth thoracic vertebrae is shown, b, lateral 
view showing the posterior location of the extra- 
dural oil. The slight wedging of the bodies of the 
lower thoracic vertebrae is similar to the changes 
seen in kyphosis dorsalis juvenilis. 

time had there been disturbance of sphincteral 
control. 

Our examination in 1941 disclosed a Brown- 
Sequard syndrome on the left side below the 
first lumbar segment. Loss of strength, amount- 
ing to 50 or 60 per cent, and atrophy of the 
muscles supplied by the second to the fifth 
lumbar and the sacral nerves were noted on the 
left. There was also slight loss of strength of 
the muscles supplied by the nerves from the 
eighth thoracic to the first lumbar. Sensory 
loss was limited to the fifth lumbar and first 
sacral dermatomes. The sensations of pain, 
temperature and pressure were decreased about 
half, while the vibratory and proprioceptive 
sensations were somewhat less affected. 

The sensory level on the right extended up to 
and included the first lumbar dermatome. The 
changes were less marked for the first and 


second lumbar segments than for those lower 
down. 

Deep reflexes were hyperactive on both sides, 
those on the left being greater than those on the 
right. Babinski, Chaddock and Mendel-Bech- 
terew signs were present bilaterally. The right 
cremasteric reflex was decreased,'" while the 
superficial abdominal reflexes were normal. 

Lumbar puncture on September 0.3, 1941, 
disclosed incomplete subarachnoid block with, 
30 mg. of total protein and 2 cells per cubic 
centimeter of cerebrospinal fluid. 

At the time of the patient’s second visit, in 
1943, the findings on neurologic examination 
were about the same, except for additional 
weakness of the right lower extremity. 

Roentgenograms of the lower thoracic and 
lumbar regions showed eroded pedicles of the 
eleventh and twelfth thoracic vertebrae. Very 
minor changes in the bodies of the lower 
thoracic vertebrae similar to those found in 
kyphosis dorsalis juvenilis are noted in retro- 
spect. Five cubic centimeters of radiopaque oil 
were introduced into the lumbar subarachnoid 
space and a roentgenoscopic examination car- 
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Fig. 2. The cyst, its relation to the cord and 
communication with the subdural space. 


Its 


ried out. With the table tilted so that the pa- 
tient’s head was lower than his feet a complete 
block to the flow of opaque material was en- 
countered opposite the eleventh thoracic inter- 
space. At the same time it was noted that some 
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of the radiopaque oil collected outside the usual 
limits of the subdural space (Fig. i, a and ^). 
This collection was on the left side opposite 
the eleventh thoracic interspace, and was 
shown to be posterior to the cord by examina- 
tion in the lateral and oblique positions. 

Immediately after contrast myelography bi- 
lateral laminectomy was begun. With the pa- 
tient under ether anesthesia the spines and 
arches of the eighth, ninth, tenth, eleventh and 
twelfth thoracic vertebrae were removed. A 
thin-walled cyst was disclosed, lying posterior 
to the cord, and extending from the eighth 
thoracic to the first lumbar vertebra (Fig. 2). 
It was easily separated from the underlying 
dura except at one point of attachment on the 
left side opposite the eleventh thoracic nerve 
root. The cyst communicated with the sub- 
arachnoid space of the spinal canal. It then 
became apparent that the cyst was a diverticu- 
lum of the spinal arachnoid. The cyst was in- 
advertently opened, and radiopaque oil and 
cerebrospinal fluid were seen to escape. 

The cyst, which measured 7 cm. in length and 
2 cm. in width, was removed after the neck, 
which communicated with the spinal arachnoid, 
had been closed with a silver clip. The defect 
in the dura was closed with a silk suture. Roent- 
genograms of the partially deflated cyst showed 
it to contain radiopaque oil (Fig. 3) and the 
pathologist reported the wall of the cyst to be 
made up of arachnoid membrane. 

The patient’s postoperative course was un- 
eventful. Immediately after the operation, 
there was no material change in the motor and 
sensory functions, but as time has elapsed, 
gradual improvement has been observed. 

COMMENT 

In most of the reported instances of 
spinal extradural cyst the patient has been 
in the adolescent age group. Including our 
case, only 3 patients were older than 
twenty-six years of age, and the majority 
have been less than twenty years of age. 
Male patients outnumber female patients 
four to one. Symptoms have been present 
for as short a period as three months and 
for as long as twelve years. Almost all of 
the cysts have been located in the middle or 
lower thoracic region. In Meredith’s case 
the cyst was reported to be in the cervical 
region and in 2 other cases, though it orig- 


inated in the lower thoracic region, it ex- 
tended into the lumbar region. 

Since the cysts originate laterally near 
the emergence of a spinal nerve root the 
symptoms of weakness and spasticity at the 
onset frequently are noted in the lower 
extremity on the same side. Soon after this. 



Fig. 3. Roentgenogram of cyst after removal. Some 
of the radiopaque oil remains within the partially 
deflated cyst, 

the opposite lower extremity is affected. 
This paraplegia is accompanied by a sen- 
sory level which is , frequently indistinct. 
Disturbance of sphincteral control may or 
may not be present. Pain is usually absent. 
Remission of symptoms may occur spon- 
taneously or after orthopedic measures 
directed at relieving the dorsal kyphosis. 

If consideration is given only to the his- 
tory and physical examination, a diagnosis 
of multiple sclerosis or other degenerative 
process may be considered. Examination of 
roentgenograms of the spinal column, how- 
ever, and the results of lumbar puncture 
will soon reveal the true nature of the lesion. 
Manometric tests often show either partial 
or complete block to the flow of cerebro- 
spinal fluid, and an increase of the total 
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protein content of the spinal fluid may be 
noted. 

Roentgenograms may show changes 
which are pathognomonic. Enlargements of 
the spinal canal, together with the changes 
of kyphosis dorsalis juvenilis in the bodies 
of the involved vertebrae are not found in 
any other condition. If the symptoms of 
compression of the cord begin after the bony 
development of the vertebral column is 
complete, the changes of kyphosis dorsalis 
juvenilis do not occur. Cloward and Bucy 
have reported i such case. The pedicles of 
more than one vertebra show erosion of 
their inner margins, and these changes 
may extend for the entire length of the cyst. 
As was noted in our case, radiopaque oil 
introduced into the lumbar subarachnoid 
space may demonstrate the extradural 
character of the cyst in addition to the 
usual signs of tumor. Demonstration by 
means of radiopaque oil of the communica- 
tion between the cyst and the subarachnoid 
space has been reported previously by 
Teachenor and by Elsberg, Dyke and 
Brewer (Case 3). 

Probably the most important factor in 


arriving at the diagnosis by means of the 
roentgenologic examination is to remember 
that such a condition exists. In our case all 
of the signs were present, although the 
evidence of kyphosis dorsalis juvenilis was 
minimal, but the true nature of the lesion 
was not suspected until the radiopaque oil 
was seen to enter the cyst at the time of the 
roentgenoscopic examination. 
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I N THE field of diagnostic roentgenology 
the classical roentgenographic appear- 
ance of Pott’s disease (narrowing of the 
intervertebral disc, collapse of the vertebral 
bodies, with or without the shadow of a 
“cold abscess”) presents as specific and as 
accurate a picture of the actual pathology 
as in any disease entity. However, during 
the past ten years when we have had the 
opportunity to study various types of tu- 
berculous spines, we have found tliat the 
classical description, pathologically, and 
necessarily, therefore, roentgenographically 
represents only a partial picture of the dis- 
ease. In a recent study^ we have found that 
the roentgenogram frequently underesti- 
mates the number of vertebrae involved, 
and, often enough to be disconcerting, 
misses extensive involvement completely. 
It is the purpose of the present study to de- 
scribe the various types of pathological 
changes in the tuberculous spine and to cor- 
relate the roentgenograms of these same le- 
sions, in order to explain the discrepancies. 

MATERIAL 

The necropsy examination of 1,545 tu- 
berculous patients at Sea View Hospital 
disclosed the presence of Pott’s disease in 
13a cases (9 per cent). Of these, 100 had 
had roentgenographic studies rriade of the 
spine, usually less than six months before 
death. In the following study where errors in 
roentgen interpretations exist, they are 
considered of no importance unless the 
roentgenograms were taken within six 
months of death. 

AGE 

The youngest individual in this group 
was two years old; the oldest, sixty-seven. 
Seventy-two cases (55 per cent) were in the 
second and third decades of life, an age dis- 


tribution which is at variance with that 
usually reported in clinical studies. Wull- 
stein’s’“ compilation of his own statistics, 
together with those of Molir,*^ Drachm ann,^ 
and Vulpius,® disclosed 85.3 per cent of all 
clinical cases of Pott’s disease occurring in 
the first two decades of life. On the other 
hand, pathological studies (Brenner,® Bill- 
roth and Menzel®) reveal an age distribu- 
tion similar to ours, probably because 
tuberculous spondylitis is a relatively be- 
nign disease, many cases undergoing heal- 
ing. Those that do not, progress slowly and 
reach the pathologist at a much older age. 

RACE 

Seventy-two (55 per cent) of the 132 
cases were Negroes, 57 (43 per cent) were 
white and 3 (a per cent) were Chinese. 
Since the ratio of Negroes to whites in our 
general necropsy material is 4.7, this pre- 
ponderance of Negroes is especially strik- 
ing. 

PATHOGENESIS 

It is generally accepted that tuberculous 
involvement of the skeletal system occurs 
by way of the blood stream. However, the 
origin of the tuberculous bacillemia and the 
mode of localization of the organisms in the 
bone has been the subject of much con- 
troversy. 

Since the vertebral disease is of hematog- 
enous origin, it must result from an active 
tuberculous process elsewhere in the body. 
Accurate determination of the location of 
such a process is difficult since the skeletal 
involvement may be present for a long 
period before a diagnosis is made. Brenner® 
found that 45 per cent of 39 cases of tuber- 
culosis of the spine were undiagnosed dur- 
ing life, although some of them showed 
extensive destruction of the vertebrae. 
Roentgenographic studies of these patients 


From the Department of Pathology, Sea View Hospital, Staten Island, N. 1 


57 



58 


Oscar Auerbach and Marguerite G. Stemmerman 


July, 1944 


were not made. Of our 132 cases, 49 (37 
per cent) were undiagnosed during life, al- 
though the lesion was suspected from clini- 
cal evidence in 18 of these. 

The associated pathologic condition is an 
aid in establishing the origin of the bone 
lesions. There was an active chronic pul- 
monary process in only 35 (26 per cent) of 
our cases, although it seemed possible that 
a hematogenous dissemination from the 
lungs might have occurred. Most often, 
however, the clinical and pathological find- 
ings indicated that the skeletal tuberculosis 
was the older process. 

Similarly, a hematogenous dissemination 
may occur from a tuberculous involvement 
of the urogenital system. The coexistence 
of skeletal and urogenital tuberculosis was 
found in 38 (29 per cent) cases. In many of 
these, the urogenital disease antedated the 
skeletal tuberculosis; in some, the opposite 
was true. 

In 1 1 cases, both chronic pulmonary tu- 
berculosis and urogenital tuberculosis were 
present together, which leaves 80 cases (66 
per cent) in which there was no definite 
source of hematogenous dissemination to 
the spine. This leads us to believe that in- 
volvement of the skeletal system most fre- 
quently is related to the primary complex. 
The hematogenous dissemination occurs 
while the primary complex is fresh, and 
ceases with its healing or encapsulation. 
Evidence for such dissemination is found in 
the old hematogenous foci in the apical por- 
tions of the lungs, as well as the presence of 
encapsulated caseous calcified foci in the 
liver or spleen. The bone marrow is a fre- 
quent location for the seedings of the tuber- 
cle bacillus when the organism gains access 
to the blood stream. In routine sections of 
the spine removed at necropsy from tuber- 
culous patients, miliary and larger foci were 
frequently found where generalized hema- 
togenous seedings were found elsewhere in 
the body. The smaller foci tend to be en- 
tirely cellular, while the larger show central 
caseation. The miliary foci may go on to 
anatomic healing; the larger may go on to 
progression. When this occurs, an isolated 


organ disease of the vertebra results, which 
by its extent or contiguous involvement of 
the soft parts produces clinical and roent- 
genological signs of disease. 

PATHOLOGY 

Number of Vertebrae Involved. In only 6 
of our 132 cases was there involvement of a 
single vertebra. Two vertebrae were in- 
volved in 39 (30 per cent) cases, the ver- 
tebrae being adjacent in all but one in- 
stance. In 24 cases (18 per cent) three 
adjacent vertebrae were involved. In the 
remaining 63 cases (48 per cent) multiple 
lesions were found. When multiple verte- 
brae were affected, the disease was usually, 
but not always, found in contiguous verte- 
brae. In general, destroyed vertebrae oc- 
curred contiguously, while the skipped le- 
sions showed productive changes. The most 
extensive process we observed extended 
from the body of the fifth cervical vertebra 
to the coccyx. 

distribution. The lower dorsal and lum- 
bar vertebrae were most frequently in- 
volved, followed in order of incidence by 
the sacral, lower cervical, and upper cervi- 
cal vertebrae. There was a gradual rise in 
frequency of involvement from the fifth 
to the eighth dorsal vertebrae; a rapid rise 
in the lower dorsal and uppei lumbar re- 
gion, and a gradual fall in incidence in the 
lower lumbar and sacrum. Our findings are 
in agreement with the majority of statistics 
in the literature. 

Location. The pathologic appearance of 
the bone in the early stage of the lesion in- 
dicates that the process develops first in the 
vertebral body, the intervertebral disc 
being involved by direct extension. As 
Cleveland and Bosworth‘‘ have explained, 
the reason for this probably lies in the ana- 
tomic character of the intervertebral joint 
spaces, which, lacking capsule or synovial 
lining, are relatively avascular. The hema- 
togenous origin of Pott’s disease would 
therefore appreciably diminish the chances 
of the disc being involved initially. 

The lesion usually appears in the anterior 
aspect of the vertebral body, rarely in the 
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central, posterior portions, or in the small 
parts. 

Gross /1-ppearance. Recently, we pointed 
out’ that the appearance of the bone may 
assume two distinct forms, a productive 
(sclerotic) or an exudative (caseous, de- 
structive). If multiple vertebrae are in- 
volved, some may illustrate one type, some 
the other, and in still others both forms are 
present. We have found an essentially pro- 
ductive form existing in many vertebrae; 
usually the predominantly exudative type 
has productive elements at the periphery 


tion of varying size develop withiri the 
yellow areas, the liquefied areas consisting 
of soft gelatinous material and frequently 
bony fragments. With progression of the 
liquefying process, usually with extension 
into the intervertebral disc, compression of 
the vertebra by the body weight occurs and 
a gibbus results . In occasional cases seques- 
tration of bone may be produced, by a 
caseous process, encircling either normal 
bone or bone showing productive changes. 
In these cases, the sequestrum maintains 
its integrity, bathed by liquefied material. 



^ B C 

Fig. I. Destructive Pott’s disease of fifth and sixth dorsal vertebrae. A, antemortem anteroposterior Potter- 
Bucky view. B, postmortem lateral view, same technique, of hemisection of same spine. No additional 
information is added to that found before death, C, postmortem photograph confirms the roentgenographic 
diagnosis. Section taken for histological examination from seventh dorsal vertebra. 


of the caseous areas to a greater or lesser 
extent. 

Productive Form. In all stages the bone 
assumes a yellow color, these yellow areas 
gradually extending towards the posterior 
aspect and the intervertebral disc. The 
bone is firm and maintains its morphologi- 
cal integrity though the entire vertebral 
body be involved. The intervertebral discs 
are intact. 

Exudative Form. The appearance of the 
exudative type, since it is more dramatic 
and more easily demonstrable, constitutes 
the classical picture of Pott’s disease. Here, 
as in the productive lesion, the bone as- 
sumes a yellow color. Soft areas of liquefac- 


Microscopically the two types of lesions 
are essentially what one would expect. In 
the productive form, tuberculous granula- 
tion tissue, rich in capillaries, fills the mar- 
row spaces. This granulation tissue may 
erode but never completely destroy the 
bony trabeculae. Within it, there may or 
may not be areas of caseation, which, how- 
ever, are walled off from the trabeculae by 
the productive elements. The reason, there- 
fore, why the bone, though extensively in- 
volved, is not collapsed, is obvious. 

In the exudative type, the general micro- 
scopic appearance is that of large areas of 
caseation which have completely destroyed 
all normal bony architecture. In occasional 
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Fig. 2. Productive Pott’s disease of all lumbar and lower six dorsal vertebrae. A., antemortem anteroposterior 
Potter-Bucky view. Large cold abscess; lipiodol injected into chest sinuses; no bone lesion demonstrable. 
5, lateral Potter-Bucky view of lumbar spine. No bone lesion demonstrable. C, postmortem photograph. 
Productive lesions in every vertebra, most marked in the lumbar region, minimal changes in the eleventh 
dorsal vertebra. D, postmortem lateral view of hemisection, same technique as Figure i, C. “Sclerotic’ 
areas in the bone correspond to the lesion seen grossly. The bone is denser in the lower lumbar vertebrae 
where the most extensive involvement is found. 

areas where fragments of bony trabeculae the spine is an essentially productive one, it 
are still present, the nuclei have lost their has been our experience that the possibility 
staining properties. At the periphery of the of its being diagnosed by the roentgenolo- 
caseation is a zone of tuberculous granula- gist is remote indeed. Ninety-six of our 132 
tion tissue composed of dilated capillaries, cases had had complete roentgenograms 
epithelioid and giant cells, fibroblasts and made of the spine within six months of 
collagen fibers. This zone of granulation death, usually within three months. These 
tissue erodes those bony trabeculae which roentgenograms consisted of anteroposte- 
it borders. rior and lateral roentgenograms of the en- 

tire verbetral column from cervical to 
ROENTGENOLOGICAL INTERPRETATION ^t necropsy in this grOUp of 

The roentgenographic appearance of the 96, a total of 1 1 8 vertebrae or groups of ver- 
exudative (destructive) form of Pott’s dis- tebrae were found to have tuberculous le- 
ease when the vertebral body is collapsed sions. 

and the disc destroyed is too well known to Seventy-five (63 per cent) of these were 
bear repetition here. When the caseous diagnosed correctly by the roentgenologist, 
process is limited to the central portion of In all of these cases the tuberculous process 
the vertebrae or its small parts, the differ- was a destructive one. In only 13 (n per 
ential diagnosis may be confusing, since cent) instances did the roentgenograms fail 
pyogenic or fungus infections can produce to reveal destructive lesions. In 10 of them 
asimilarpicture. However, the general din- the roentgenograms were made more than 
ical appearance of the patient and study three months before death and it is possible 
of the sinuses and fistulae which sometimes that at that time the process was either 
occur in the tuberculous and usually in the absent or too small to be roentgenographir 
pyogenic infections can clarify the diagno- cally demonstrable. 

sis. In any event, the roentgenologist can In contrast to this roentgenological ac- 
detect the destructive process even if he curacy, it is noted that not a single correct 
may not, from the roentgenogram alone, diagnosis was made in 30 (25 per cent) 
predict the etiology of the condition. cases where the lesion was a productive one. 

When, on the other hand, the disease in In half of these, the roentgenographic 
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studies had been made within two months 
of death and in several cases within two 
weeks. One of these cases is particularly in- 
teresting (Fig. 2). The patient had an ex- 
tensive “cold abscess” of the psoas muscles 
and paravertebral structures, which bur- 
rowed anteriorly beneath the ribs to the 
sternum. The abscess was diagnosed cor- 
rectly ten months before death, but re- 
peated complete spine roentgenograms, 
both at our own and other institutions, 
failed to reveal involvement of a single ver- 
tebral body. At necropsy every vertebra 
was diseased, some only partially, but the 
majority completely. Yet the intervertebral 
discs were intact and microscopic study of 
the bone revealed the trabeculae to be 
eroded but not destroyed, the caseation in 
the marrow spaces being more or less walled 
off by the productive elements. Obviously 
with the trabeculae intact there could be no 
collapse of the vertebrae or demonstration 
of areas of lessened density on the roent- 
genogram. This case was striking because of 
its extent; the other 29 cases with produc- 
tive changes were qualitatively similar. 

In an attempt to discover roentgeno- 



graphic evidence which could be utilized to 
diagnose these productive changes before 
death, roentgenograms of hemisections of 
spines with this type of lesion were taken. 
Under these roentgenologically ideal condi- 
tions, one change persists — areas of in- 
creased density, corresponding exactly to 
the diseased areas noted grossly. These 
changes have been called “sclerotic,” for 
want of a better term, although pathologi- 
cally these areas are neither “hard” nor 
“indurated.” The bone is of the same de- 
gree of firmness as that found normally, 
since the trabeculae themselves are essen- 
tially normal. Apparently, however, mar- 
row spaces filled with granulation tissue 
and caseous material have less radiability 
than normal spaces filled with adipose tis- 
sue and hematopoietic elements. 

With this thought in mind we reviewed 
the roentgenograms taken before death of 
the vertebrae showing productive changes. 
It is true that in only 2 were productive 
(“sclerotic”) changes suggestive, perhaps 
because in an attempt to read only those 
findings which were actually present, our 
interpretations were too conservative. If, 



. 3. Photomicrographs of two forms of Pott’s disease. A, section through a destructive area. Th/ bone 
a row which has become completely caseous has lost its nuclear stain. The bony trabeculae which are 
also lost their staining ability. B, section through a productive, “sclerotic,” area. The 
oe cuious granulation tissue m the bone marrow completely surrounds intact bone. A Langhans giant 
cell lies within the granulation tissue. 
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however, postmortem roentgenograms can 
demonstrate definite roentgenographic 
changes, it should be possible, with aware- 
ness of the possibilities, to develop a tech- 
nique and sufficient diagnostic acumen 
to detect these productive (“sclerotic”) 
changes. It is perhaps too much to ex- 
pect of the roentgenogram that, without 
other evidence of Pott’s disease, “sclerotic” 
changes be considered diagnostic of the 
productive phase of that disease. Neverthe- 
less, where other roentgenological evidence 
of vertebral tuberculosis exists the possibil- 
ity of this type of lesion should be consid- 
ered. Serial roentgenograms should be 
helpful by demonstrating changes in bone 
density as the productive lesion progresses. 

The fact that both a predominantly pro- 
ductive (“sclerotic”) and a predominantly 
exudative (destructive) disease may exist in 
different vertebrae in the same vertebral 
column should also be recognized. In 128 of 
our cases the type of lesion was described 
grossly as either one or the other and the 
impression confirmed by histological exam- 
ination. In 80 (62 per cent) cases the disease 
was essentially exudative; in 15 (12 per 
cent) it was essentially productive, and in 
33 (26 per cent) both types were found in 
about an equal number of vertebrae. It is 
important, then, for the roentgenologist, 
even when a destructive lesion is demon- 
strable, to scrutinize the entire spine care- 
fully for evidence of additional “sclerotic” 
(productive) changes. 

COMPLICATIONS 

The complications of Pott’s disease, es- 
pecially those demonstrable roentgeno- 
graphically, assume added significance 
when they furnish the only evidence that 
tuberculous involvement of the spine is 
present. This situation we have found to be 
not unusual when the vertebral disease is a 
productive one. 

Co/(5^ Abscess. The “cold abscess” is so in- 
tegral a part of Pott’s disease that it is 
probably injudiciously called a complica- 
tion. Roentgenologically this is important, 
since the abscess in spite or because of its 


ramifications and borrowings readily lends 
itself to a roentgenographic diagnosis. Orn- 
stein and Ulmar® have stressed the impor- 
tance of the double contoured shadow of 
the paravertebral abscess and the advisabil- 
ity of complete studies of the spine on the 
basis of such a shadow, even without other 
evidence of Pott’s disease. 

Nathanson and Cohen, ^ in a study of 94 
cases of Pott’s disease, found roentgeno- 
logic evidence of an abscess in 60 per cent 
of their cases, in a number of which it was 
the only evidence of that disease. They 
pointed out, however, that paravertebral 
swellings were also present in other condi- 
tions, such as spinal cord tumors and could 
not, therefore, be said to be pathognomonic 
of tuberculosis without corroborating evi- 
dence. 

One hundred and twenty-six (96 per 
cent) of our 132 cases were found to have 
“cold abscesses” at necropsy. In 2 of the re- 
maining 6, fusion operations had been per- 
formed and the disease showed evidence of 
healing. The extent of the abscess varied, 
being limited, particularly in the dorsal re- 
gion, to the involved vertebrae. On the 
other hand, small bony foci may produce 
large abscesses, while extensive vertebral 
disease may result in only small ones. The 
swelling is usually but not always bilateral. 
Whether the underlying bone involvement 
was a productive or exudative one had no 
relation to the size of the resulting abscess. 

If they arise from a process in the lumbar 
vertebrae, the abscesses follow along the 
lateral sides of the vertebral column and 
thence into the sheath of the psoas muscle 
to form a psoas abscess. Such an abscess 
may also develop in a like manner from 
caries of the lower dorsal vertebrae. In fol- 
lowing the course of blood vessels, a cold 
abscess may perforate the skin in multiple 
areas forming fistulous tracts. In 14 (10 per 
cent) of our cases the abscess perforated 
into the lung or pleura. 

Tube 7 'culosis oj the Ribs. Tuberculous in- 
volvement of the ribs which is usually easily 
demonstrable roentgenologically may also 
furnish a clue to the presence of vertebral 
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disease. In 24 (18 per cent) of our cases of 
Pott’s disease, one or more ribs were also 
involved. In some instances the discovery 
of the disease process in the rib focused 
attention on the vertebral column with ul- 
timate discovery of a pathologic condition 
in the spine which had not previously been 
suspected. Admittedly the ribs may be in- 
volved without concomitant vertebral dis- 
ease. This occurred in 1 1 (30 per cent) of 37 
cases of tuberculosis of the ribs. 

CONCLUSIONS 

The pathology of two types of tubercu- 
losis of the spine, exudative and productive, 
has been described and the roentgenological 
appearance of each noted. The importance 
of the productive form has been stressed, 
since such involvement even though ex- 
tensive, may be impossible to detect roent- 
genographically. Increased density (“scle- 
rosis”) of the vertebral bodies in these cases 
has been suggested as of possible diagnostic 
significance, requiring further study. The 
importance of serial roentgenograms and an 
evaluation of the complications of Pott’s 
disease have been described as of additional 
diagnostic aid. 


REFERENCES 

I. Auerbach, O. Tuberculosis of skeletal system. 

^uart. Bull., Sea View Hasp., 1941, 6, 1 17-147. 
1. Billroth, T., and Menzel, A. Ueber die 
Haufigkeit der Caries in den verschiedenen 
Knochen. Arch.J. klin. Chir., 1871, 12, 341- 
370- 

3. Brenner, F. Ueber klinisch latente Wirbeltuber- 

kulose. Frankfurt. Ztschr. J. Path., 1907, /, 

293-331- 

4. Cleveland, M., and Bosworth, D. M. Pathol- 

ogy of tuberculosis of the spine. J. Bone 
Johit Surg., 1942, 24, 527-546. 

5. Drachmann, a. G. Om spondylitis. Nord. med. 

Ark., 1875, 7> 12-18. 

6. Mohr. Zur Statistik der Spondylitis. Inaug.- 

Dissert., Wurzburg, 1886. Quoted by Wull- 
stein.i® 

7. Nathanson, L., and Cohen, W. Statistical and 

roentgenological analysis of 200 cases of bone 
and joint tuberculosis, ^uart. Bull., Sea View 
Hasp., 1941, 6, 148-175; also. Radiology, 1941, 
3^, SSo-s(>l. 

8. Ornstein, G. G., and Ulmar, D. Tuberculous 

caries of vertebral bodies, ^uart. Bull., Sea 
View Hosp., 1935, I, 3-33. 

9. VuLPius, O. Zur Statistik der Spondylitis. Arch. 

J. klin. Chir., 1899,51?, 268-288. 

10. WuLLSTEiN, L. Spondylitis und Spondylarthritis 
tuberculosa. Handbuch der orthopadischen 
Chirurgie, G. Fischer, Jena, 1905-1907, /, 
1225-1534. 



Jl’LY, 1944 


“RING” SEQUESTRA AS A COMPLICATION OF FIXED 

SKELETAL TRACTION* 

By C. P. TRUOG, M.D., Ph.D. 

BATTLE CREEK, MICHIGAN 


T he introduction of skeletal traction 
revolutionized the treatment of frac- 
tures and since that time it has been very 
widely popularized. Its value in maintain- 
ing the position of fractures is well known 
but there are definite dangers associated 
with its use, Mathewson® gives an excellent 
discussion on the complications occurring 
with the use of skeletal traction. Haas^ de- 
scribes 3 instances of osteomyelitis in cases 
in which skeletal traction was employed, 
Killian,^ Sarroste/ Lauber, Klapp and 
Siuts,® and Biebl,\also discuss osteomyelitis 
occurring in cases with skeletal traction. 

A complication which occurs not uncom- 
monly is the formation of “ring” sequestra, 
a condition frequently overlooked by the 
roentgenologist. I have been able to find 
very little reference to such a result in the 
literature. We have found 7 cases in our 
Orthopedic Clinic in the past two years. 
All the patients complained of pain about 
the Steinman pin through the upper tibia 
and all developed draining sinuses follow- 
ing the removal of the pins. Six of the pa- 
tients were treated with pins incorporated 
in plaster casts which extended from the 
toes to above the knees with about 15 de- 
grees flexion at the knees. They then be- 
came ambulatory and were seen in the 
out-patient clinic. Eive of these 6 cases had 
pins inserted through the upper tibial frag- 
ment and the calcaneus. One case had a pin 
driven through the distal fragment as well 
as the proximal fragment. These 6 cases all 
had delayed union. The seventh patient 
was treated with the Kirschner wire ex- 
tension. He had a fracture of the femur and 
humerus as well as the tibia and fibula. 
Non-union developed in both the femur 
and tibia necessitating bone grafts. A de- 
tailed description of each of the 7 cases 
follows. 


REPORT OF CASES 

Case i. N. S.,, Negro, male, aged forty-two, 
was admitted for treatment of a compound 
fracture of the right tibia and fibula. Steinman 
pins were inserted through the upper third of 
the tibia and through the calcaneus on August 
6, 1940. These were incorporated in a cast. The 
pins were removed on September 17, 1940, at 
which time slight drainage from the pin holes 
was noted and the patient complained of pain 
in the upper tibia. Roentgenograms taken after 
the removal of the cast and of the pins showed 
a ring of fairly dense bone immediately ad- 
jacent to the pin hole. The dense bone was sur- 
rounded by a zone of rarefaction giving the 
characteristic appearance of a “ring” seques- 
trum (Fig. i). A sequestrectomy was done on 
September 28, 1940, at which time the tempera- 
ture was normal and the leukocyte count was 
9,950. The sequestrum was not entirely loose 
and had to be chiseled out. It was quite firm 
and had smooth outer margins. The discharge 
from the wound was profuse and continued to 
drain until March 6, 1941, at which time the 
sinus tract was completely healed. On March 
20, 1941, the patient was walking with a cane 
and roentgenograms showed considerable callus 
formation . at the fracture lines. The site of the 
sequestrectomy was also noted to be filling in 
with new bone. The patient was last seen on 
April 10, 1941, at which time there was good 
union and the patient had no symptoms. 

Case II. F, G., a white male, aged twenty-six, 
admitted to the hospital on March 12, 194IJ 
with a compound fracture of the left tibia and 
fibula. Steinman pins were inserted through the 
upper third of the tibia and calcaneus. The pa- 
tient complained of a great deal of pain in upper 
tibia and on April 10, 1941, the pins were re- 
moved. There was considerable drainage from 
the pin holes and roentgenograms revealed a 
definite “ring” sequestrum (Fig. 2). The tem- 
perature at this time was 99° F. and the leuko- 
cyte count was 11,800. A sequestrectomy was 
done on April 24, 1941, and a perfectly round 
piece of bone with the pin hole in the center was 


* From the Department of Radiology, Jackson Memorial Hospital, Miami, Florida. 
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Fig. I. Case i. Steinman pins were put through upper fragment of tibia and calcaneus. Pins were in position 
for forty-two days. A shows the “ring” sequestrum with the density about the pin hole which is in turn 
surrounded by a zone of rarefaction. 5 , roentgenogram on February 20, 1941, showing some periosteal 
proliferation and filling in of new bone. Note also the callus formation about the fracture sites. Patient 
was last seen on April 10, 1941, at which time he was walking without any difficulty. Unfortunately a 
roentgenogram was not made at this time. 



Fig. 2. Case ii. A shows the typical “ring” sequestrum with fairly marked resorption of bone around the 
sequestrum. B shows the appearance after removal. The sequestrum was removed through the medial 
aspect of tibia by following the draining sinus. Note that some pieces of the sequestrum were left in the 
soft tissues. 



Fig. 3. Case iii. A, pins in position, 5, “ring” sequestnim about the upper pin hole. The normal appearing 
pin hole is seen in the distal fragment. Note that there is no evidence of a “ring” sequestrum in this region.. 
C, after sequestrectomy. 

removed. The sequestrum was lying loose in a There was still a large amount of drainage from 
pocket with pus about it. The bone was again the sinus tract. No further follow up was ob- 
noted to be firm and with a smooth outer mar- tained. 

gin. Cultures showed Staphylococcus aureus. Case hi. J. W., Negro, male, aged twenty- 
Roentgenograms made on May 8, 1941, showed three, was admitted to the hospital with corn- 
several loose bone fragments in the soft tissues, minuted fractures of the right tibia and fibula 



Fig. 4. Case v. A, characteristic “ring” sequestrum with rarefaction about it. 5, appearance after removal of 

sequestrum. The piece of bone was lying loose in pus. 



Fig. 5. Case vi. A, roentgenogram of leg in plaster exhibits a “ring” sequestrum. B, roentgenogram about 
one month after sequestrectomy. C, roentgenogram on July 5, 194I, shows that the fracture is united and 
that there is filling in of bone at the site of the sequestrectomy. All of the roentgenograms reveal an old 
osteomyelitis of the upper end of the tibia which followed a gunshot wound several years before the present 
admission. 


on March 16, 1940, at which time Steinman 
pins were put through the upper and lower 
fragments of the tibia and incorporated in 
plaster. The patient was then discharged from 
the hospital arid treated in the out-patient 
clinic. The pins were removed on May 3, 1940. 
There was some drainage from the upper pin 
holes associated with pain. Roentgenograms re- 


vealed a typical “ring” sequestrum (Fig, 3). A 
sequestrectomy was done bn July 8, 1940, the 
procedure being carried out along the path of 
the draining sinus. The temperature was nor- 
mal. The patient returned at frequent intervals 
for dressings and on August i, 1940, only a 
small amount of drainage remained. Good un- 
ion of the fracture was obtained. 
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Fig. 6. Case vii. Roentgenogram reveals a “ring” 
sequestrum showing the same typical appear- 
ance. 


Case iv. E. H., a white male, aged forty, was 
admitted with fractures of the left femur, left 
tibia and left humerus on November 6, 1939. 
Kirschner wires were put through the lower end 
of the femur, lower portion of the upper frag- 
ment of the tibia and through the lower frag- 
ment of the tibia. An additional wire was later 
put through the loose middle fragment. These 
wires were left in place until November i6, 
1939, at which time they were removed. Roent- 
genograms made later showed a small ring se- 
questrum which is not as clearly demonstrated 
as those occurring with the use of Steinman 
pins. Non-union of the fractured femur and the 
tibia and fibula resulted and bone grafts were 
done. 

Case v, F. G., a white male, aged forty-one, 
was admitted on February 5, 1940, with com- 
minuted fractures of the tibia and fibula. Stein- 
man pins were inserted through the upper tibial 
fragment and the calcaneus on the following 
day. The case was followed in the out-patient 
clinic. The upper pin became loose and painful 
so that pins were removed eleven days after 
their insertion. The patient’s temperature was 
normal but there was drainage through the pin 
holes. This sinus continued to drain and fre- 
quent dressings were applied. Roentgenograms 
on May 9, 1940, revealed a “ring” sequestrum 
(Fig. 4). The leukocyte count was 10,000 and 
there was a slight elevation of temperature on 
July 12, 1940, at which time a sequestrectomy 
was performed. Considerable pus was obtained 
and a circular, firm sequestrum was found lying 
in a cavity filled with pus. 


Case vi. J. M., a white male, aged forty, was 
admitted to the ho.spital on May 19, 1940, with 
an oblique fracture through the left tibia and 
fibula. There was also evidence of an old osteo- 
myelitis of the upper end of the tibia as a result 
of a gunshot wound. There was no activity pres- 
ent. Steinman pins were inserted through the 
upper end of the tibia and the calcaneus and 
immobilized in a plaster cast. The patient com- 
plained of pain about the upper pin and both 
pins were removed on June 6, 1940. There was 
some purulent drainage from the pin holes. 
Roentgenograms made on July 18, 1940, show- 
ed the characteristic “ring” sequestrum (Fig. 
5). A circular, firm sequestrum was removed 
on July 23, 1940, considerable pus was present 
and the pain was relieved. The patient re- 
turned to the clinic on several occasions at 
which time the wound was dressed. The sinus 
was healed on December 5, 1940. The patient 
was walking with a cane four months later. 

Case vii. C. S., a white male, aged twenty- 
nine, was admitted on March 6, 194I, with a 
fracture of the tibia and fibula of the right leg, 
at which time Steinman pins were inserted 
through the upper tibia and calcaneus and a cast 
applied. The patient complained of pain about 
the upper pin and on April 6, 1941, the pins 
were removed. A draining sinus developed from 
the pin holes. The patient was seen in the clinic 
on several occasions and the dressings over the 
sinuses were changed. Roentgenograms made 
on April 12, 1941, revealed a “ring” sequestrum. 
The patient refused an operation and came to 
the clinic for dressings until July 21, 1941, at 
which time he left town. No further follow up 
was available. 

DISCUSSION 

How do the “ring” sequestra described 
above come about and what is their impor- 
tance ? Infection is probably the chief factor 
as it is the greatest hazard associated with 
the introduction of a metal pin into bone. 
After the pin has been in place for a short 
time there is some resorption of bone im- 
mediately adjacent to it which allows 
movement of the pin on its long axis. Mo- 
tion on the part of the patient then enables 
bacteria to be carried from the skin to the 
subcutaneous tissues and subsequently into 
the bone itself. Infection may thus start on 
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the skin and extend along the pin by direct 
continuity. This, we believe, is the source of 
the infection in the production of “ring” 
sequestra. One might expect the bone de- 
struction to begin immediately adjacent to 
the pin but this is not the case. As shown in 
Figures i, 2, 3, 4, 5 and 6 there is a hole, 
made by the introduction of the pin, sur- 
rounded by a zone of bone, which in turn 
is surrounded by an area of rarefaction. 
The ring of bone appears slightly more 
dense on the roentgenogram than does the 
surrounding bone. This may be explained 
by the fact that the surrounding bone still 
has its blood supply and has become atro- 
phic from disuse, while the sequestrum has 
lost its blood supply and would therefore 
maintain its normal amount of calcium.® 

It is instructive to note that all of our 
cases developed “ring” sequestra about the 
pin through the upper part of the tibia. At 
this site there is more motion of the pin and 
more stress is placed upon the bone. We 
know from the cultures that bacteria and 
pus are present, yet the destruction does 
not occur immediately adjacent to the pin 
which one would expect if infection were 
the only factor. The bone about the pin 
hole also appears more dense on the roent- 
genograms giving an appearance similar to 
that seen in aseptic necrosis. This evidence 
indicates that “ring” sequestra are prob- 
ably the result of two factors — pressure 
necrosis and infection. 

Mathewson® discusses the dangers of con- 
tinued skeletal traction in cases which de- 
velop osteomyelitis. He gives illustrations 
of extensive bone destruction and migra- 
tion of the pin from the bone into the ad- 
jacent soft tissues. Fortunately, the pa- 
tients usually have considerable pain which 
calls attention to the complication. Most 
of our cases had no elevation of tempera- 
ture and only 2 showed an increase in the 
white blood cell count. It is important to 
make the diagnosis of “ring” sequestra 
early in order to prevent further complica- 
tions. Five of our cases were operated upon 
and had filling in of new bone at the site of 
the sequestrectomy, while their draining 


sinuses healed completely. Two of the 
cases did not have a sequestrectomy per- 
formed and still had draining sinuses at the 
time of the last observation. The infection 
is apparently of low. grade so that the 
typical roentgenological appearance of an 
osteomyelitis does not develop. 

SUMMARY AND CONCLUSION 

1. Seven cases of “ring” sequestra de- 
veloping in the upper end of the tibia fol- 
lowing fixed skeletal traction with pins in- 
corporated in a plaster cast are reported. 

2. In six of these cases Steinman pins 
were used; in one a Kirschner wire. 

3. Roentgenologists should give special 
attention to the observation of such cases 
as the diagnosis will depend entirely upon 
the roentgen examination. 

4. It is important to make the diagnosis 
as soon as possible so that the skeletal trac- 
tion may be removed, 

5. Constant traction under these condi- 
tions may lead to extensive bone damage 
or to migration of the pin out of the bone 
into soft tissues, epiphyses or joints. 

6. The etiology is probably pressure ne- 
crosis plus a low grade infection. 

9 Emmett St., Battle Creek, Mich. 
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OSTEOID-OSTEOMA 

A REVIEW OF PORTIONS OF THE LITERATURE AND 
PRESENTATION OF CASES 

By RAYMOND W. LEWIS, M.D. 

Roentgenologist, Hospital Jor Special Surgery 
formerly 

Hospital Jor Ruptured and Crippled 

NEW YORK, NEW YORK 


A lthough JafFe’s original article^ on 
" osteoid-osteoma appeared in 1935, it 
was only with the later article by Jaffe and 
Lichtenstein^ in 1940, and with the presen- 
tation of the subject at that time by them 
and their colleagues at medical meetings, 
that knowledge of this interesting and im- 
portant condition began to spread. Be- 
cause of the likelihood that not all roent- 
genologists are yet familiar with osteoid- 
osteoma, this brief review of the paper by 
Jaffe and Lichtenstein and this small group 
of cases are presented. 

Jaffe and Lichtenstein^ reported 33 cases, 
more often in males, most frequently in 
youth, with rather wide skeletal distribu- 
tion exclusive of ribs, innominate bones, 
and skull. History of antecedent relevant 
trauma was not common. Pain was the 
chief symptom, often mild at the onset, but 
becoming increasingly severe, and fre- 
quently interfering with sleep. Local swell- 
ing was a less constant complaint. Limp, 
stiffness, and weakness were present in 
some cases. 

Findings on physical examination in- 
cluded swelling, local tenderness, limp, and 
sometimes atrophy. Local heat and red- 
ness, with history of fever, were notably 
absent. 

The lesion, as they describe it, consists 
of a small, benign, slowly growing osteo- 
genic tumor. In its early stages it is com- 
posed largely of osteoid tissue. Subse- 
quently the osteoid becomes calcified and 
converted into hypercalcified atypical bone. 
They note, however, that there is no clear- 
cut correspondence between the age of the 
lesion, as represented by the patient’s com- 
plaint, and the gross and microscopic ob- 


servations. An outstanding characteristic of 
this tumor is the excessive perifocal reac- 
tive response it produces in the surrounding 
bone. An osteoiTosteorna arising ifi spongy 
bone is usually surrounded by a narrow 
zone of vascular connective tissue, which in 
turn is usually surrounded by a zone of 
sclerotic osseous tissue. Microscopic exami- 
nation fails to reveal any infectious inflam- 
matory basis for the sclerosis. When arising 
in cortical bone, presumably because of 
periosteal irritation, the deposition of 
sclerotic new bone is very great. When 
superficially located, the tumor often abuts 
upon, and even erodes, the overlying cor- 
tical shell. It may then elevate the peri- 
osteum, but does not penetrate the latter, 
and may not even stimulate it to excessive 
formation of bone. 

With regard to the clinical diagnosis, 
Jaffe and Lichtenstein feel that this is 
really not very difficult, and that one 
should suspect it when the patient is an 
adolescent or young adult, with a well 
localized bone pain of at least some months’ 
duration, with absence of fever and local 
heat, though some local swelling may be 
present. Clinical laboratory findings shed 
no light on the cases, but the roentgeno- 
graphic appearance constitutes the most 
valuable single diagnostic guide. In the 
early stages of the tumor evolution, it ap- 
pears as a roundish radiolucent or rarefied 
area from 5 mm. to 2 cm. in diameter. Later 
in its evolution, as it tends to become cal- 
cified and ossified, it may present an opac- 
ity. This opacity may, nevertheless, be 
made to stand out from the neighboring 
opaque bone by a narrow zone which is 
more permeable to the roentgen rays. Early 
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Fig. I. Case i. Clinically and roentgenologically a typical case of osteoid-osteoma, arising superficially 
against the neck of the femur, showing a partially ossified nidus, with erosion of the cortical shell, with 
elevation of the periosteum, without production of perifocal bone reaction. Not proved pathologically, 
probably because of our ine.xperience with osteoid-osteoma at that time. 


and late in its evolution, the tumor, or 
nidus, is surrounded by the reactively 
changed surrounding tissue. This appears 
as a more or less opaque or dense zone. 
This dense area, in spongiosa, may be only 
a narrow ring, or it may spread for several 
centimeters about the lesion. In cortical 
bone, it may extend for several inches 
above and below the osteoid-osteoma 
proper, and for a considerable distance 
around the circumference of the affected 
shaft. 

In some instances, Jaffe and Lichten- 
stein report, when the tumor is located in 
the shaft cortex of a long bone, it is difficult 
or impossible to trace out the opaque nidus 
representing the ossified osteoid-osteoma 
from the surrounding reactively thickened 
and densified cortical bone. Dr. M. M. 
Pomeranz, Roentgenologist of the Hospital 
for Joint Diseases, has shown that, under 
these conditions, overexposing the film and 
taking the roentgenogram in various planes 
with a cone may enable one to recognize the 
lesion more readily. 

In differential diagnosis the authors find 
that these lesions are most often mistaken 
for bone abscess and chronic osteomyelitis. 
They are commonly mislabeled “chronic 


sclerosing non-suppurative osteomyelitis,” 
or intracortical abscess with inflamed bone 
around it. The lesions have occasionally 
been diagnosed syphilitic osteoperiostitis, 
or even sclerosing osteogenic sarcoma. 

It has been our privilege at the Hospital 
for Special Surgery to study ii cases of 
osteoid-osteoma, 9 proved, and 2 which 
fall beyond reasonable doubt into this 
classification. Clinically, roentgenologi- 
cally, and pathologically our cases have 
conformed to the descriptions and criteria 
of Jaffe and Lichtenstein; and perhaps our 
only original contribution is the recording 
of a case occurring in an innominate bone. 

CASE REPORTS 

Case I. J. S., male, aged twenty. First seen 
August 23, 1939, with a history that sixteen 
months before, two weeks after a very minor 
injury, he began to have pain behind the left 
greater trochanter. This has persisted. He has 
been seen by many physicians, and has had 
much treatment without relief. 

Examination showed tenderness over the 
femoral neck, limited hip motion, 3 cm. 
atrophy of the thigh. 

A roentgenogram (Fig. i) showed a lesion in 
the femoral neck, believed at that time sus- 
picious of a small bone abscess. Roentgen ex- 
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Fig. 1 . Case ii. Proved case of osteoid-osteoma, arising superficially near the adductor tubercle. 
Nidus clearly visible, and extensive perifocal bone reaction. 


aminations November i6, 1939, and February 
2, 1940, showed no definite change in the ap- 
pearance. Dr. Ramsay Spillman, who inter- 
preted the last roentgenograms, suggested as a 
diagnosis either a very low grade bone abscess 
or osteoid-osteoma. 

An operation was performed on February 5, 
1940. Roentgen examination on February 20, 
1940, showed that the pathological area in the 
femoral neck had been widely excised. 


Although the report of the pathologist was 
chronic inflammation, there seems little room 
for doubt from the clinical course and the 
roentgen findings that we were dealing with an 
osteoid-osteoma, which we did not succeed m 
confirming pathologically due to our inexperi- 
ence with this condition at that time, this being 
our first case. 

The patient made a good recovery and has 
been relieved of his pain. 
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Case II. C. A., male, aged twenty. The patient 
came to the clinic on November 19, 1940, with 
a complaint of pain in the knee of six months’ 
duration. He had received diathermy from a 
private physician without relief. 

Examination showed a tender area about the 
adductor tubercle, with inability to flex the 
knee completely. 

Roentgen examination on November 28, 1940 
(Fig. 2 ) showed a rather orderly subperiosteal 


Roentgen examination- of the right leg on 
that day (Fig. 3) showed a zone of density in 
the upper third of the tibial shaft, measuring 
about 7 cm. in length. There was subperiosteal 
deposition of lime on the tibia at this level, 
mostly posteriorly; and near the posterior cor- 
tex was a rather sharply defined zone of rare- 
faction. The findings suggested a bone abscess 
or osteoid-osteoma. 

At operation on September la, 1941, a block 



Fig. 3. Case iii. Proved case of osteoid-osteoma, arising in the posterior cortex, and producing extensive 
perifocal reactive response in the surrounding bone. Right, roentgenogram of excised block of bone, demon- 
strating that the nidus has been removed. 


deposition of lime slightly above the adductor 
tubercle, with a rather sharply defined rounded 
rarefaction just below the new lime. Osteoid- 
osteoma was suggested as a possible diagnosis. 

The bony mass was removed at operation on 
November 29, 1940. Report of the pathologist: 
osteoid-osteoma. 

Recovery and postoperative course were very 
satisfactory. Although a considerable mass of 
amorphous lime formed in the operative area, 
the patient has remained symptom free with a 
full range of motion in the knee. 

Case III. M. DeC., female, aged nineteen, 
carne to the clinic August 19, 1941, with com- 
plaint of pain and swelling at the back of the 
leg of twelve months’ duration. 


of bone was removed from the pathological 
area. Roentgen examination of the excised 
specimen (Fig. 3) showed that the nidus had 
been removed. The pathologist reported 
osteoid-osteoma. 

The recovery was uneventful, and the patient 
was found symptom free at the follow-up on 
May II, 1942. 

Case iv. A. G., male, aged fifteen, came to 
the clinic September 4, 1941, with a history of 
having been struck by an automobile while 
riding a bicycle on March 16, 1941. Two 
months after this he began to “walk crooked” 
and complained of pain in the mid-back region. 
He cried out with pain at night, and had lost 
about 22 pounds in weight. 
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Fig. 4. Case iv. Proved case of osteoid-osteoma, 
arising from the right srhall posterior articulation 
between the tenth and eleventh dorsal vertebrae. 
Nidus and surrounding reactive sclerotic bone 
shown. 

Examination showed _a thin, undernourished 
boy, standing with a marked list to the left, 
with a left dorsal right lumbar scoliosis. 
Forward bending was .impossible because of 
pain; lateral bending was restricted. There was 
tenderness over the lower dorsal spine, with 
marked muscle spasm. 

Several roentgen examinations in September, 
1941 (Fig. 4) revealed the list and scoliosis, and 
showed a moderately large deposit of lime re- 
lated to the right small posterior articulation 
between the tenth and eleventh dorsal verte- 
brae. 

Roentgen and clinical diagnoses were various 
and incorrect. A biopsy was done on an en- 
larged axillary node, ..with histopathological 
report of hyperplasia. ’ • 

At operation on the spine October i, 1941, a 
bony mass about i inchJn diameter was found, 
and as much as possible was removed. The re- 
port of the pathologist was osteoid-osteoma. 


The patient did not improve appreciably 
after the operation, and was treated at->the 
Seaside Hospital branch for a number' of 
months, but there was a gradual increase in the 
severity of the symptoms. Further roentgeno- 
grams showed that the calcareous deposit was 
still present, or had recurred. 

A second operation was performed August 12, 
1942, with removal of the bony mass. Report of 
the pathologist was osteoid-osteoma. Following 
this operation the patient made an excellent 
recovery, and was found symptom free and with 
normal mobility of the spine on June 7, 1943. 

Case v. M.B., male, aged twelve and a half, 
was brought to the clinic October 23, 1941, be- 
cause of pain in the right thigh and night cries, 
duration more than two years. He had been 
studied at another hospital without positive 
findings. 

Examination showed right-sided limp, lim- 
ited forward bending, 5° flexion contracture of 
the right knee, i cm. atrophy of the thigh, and 
0.5 cm. atrophy of the calf. There was limited 
straight leg raising on the right. 

Roentgen examination (Fig. 5) showed an 
area of increased density in the right ilium ad- 
jacent to the sacroiliac joint, extending forward 
along the brim of the true pelvis. There was a 
list of the lumbar spine toward the right. 

By January 5, 1942, the patient was defi- 
nitely worse. Roentgen examination at that 
time showed more scoliosis, and more tilt and 
rotation of the pelvis. The zone of sclerosis in 
the right iliac bone was present, with a small 
rounded area of rarefaction near the lower angle 
of the sacroiliac joint. The possibility of osteoid- 
osteoma was suggested. 

At operation February ii, 1942, a block of 
bone was removed from the right ilium. A 
roentgenogram on February 14, 1942, showed 
that all the abnormal looking bone had been re- 
moved. Roentgenogram of the excised specimen 
(Fig. 5) showed that the nidus had been re- 
moved. The report of the pathologist was os- 
teoid-osteoma. 

Convalescencewasuneventfulwiththepatient 

free from pain. The follow-up note on June 21, 
1943, reported: He walks without a limp, has 
no list. Has no complaints. There are no ab- 
normal findings. Has been engaging in normal 
activities. 

Case vi. B.G., male, aged fourteen and a 
half, came to the clinic February 14, 1942, with 



Fig. 6. Case vi. Partially ossified osteoid-osteoma, lying in an eroded depression in the anterior cortex, and 
producing marked reaction in the adjacent portions of bones. Proved case. 
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complaint of swelling of the left index finger. 
He had injured this finger while playing base- 
ball six months before. He had been seen at 
another hospital where amputation was ad- 
vised. 

Examination showed a fusiform swelling of 
the finger. 

Roentgen examination February 14, 1942 
(Fig. 6) showed an old deformity at the junction 
of the shaft and head of the proximal phalanx, 
suggestive of an old oblique fracture without 
gross displacement. There was noted a curious 
smooth indentation on the anterior surface of 



Fig. 7. Case VII. Perifocal reactive response in tibia. 
The nidus could not be demonstrated even in de- 
tail roentgenograms of considerable density. Di- 
agnosed preoperatively as osteoid-osteoma; diag- 
nosis confirmed by pathologist. 

the head of this phalanx, suggestive of pressure 
atrophy. This indentation contained a smoothly 
rounded bony body. A very large deposition of 
new bone all about the shaft of this proximal 
phalanx was noted, and much thickening of the 
surrounding soft tissues. There was no definite 
evidence of joint involvement. There was some 
roughening and thickening of the cortex of the 
middle phalanx. The diagnosis was uncertain, 
but dactylitis of some type, or osteoid-osteoma, 
was mentioned as a possibility. 

At operation February 25, 1942, a block of 
bone was removed from the shaft of the proxi- 


mal phalanx. This was taken proximally, and 
did not include the lesion near the head of the 
bone. Report on, the excised tissue: reactive 
sclerosing osteitis. 

A second operation was performed on March 
21, 194a, and the lesion near the distal end of 
the phalanx was removed. Report of the pathol- 
ogist: periosteal osteoid-osteoma. 

The patient was seen at the end-result clinic 
June 28, 1943. He had no complaints, and had 
only 5° limitation in active and passive exten- 
sion of the proximal interphalangeal joint. The 
residual deformity of his finger was slight. 

Case vii. W.A., male, aged thirteen and a 
half, came to the clinic July 9, 1942, with com- 
plaint of pain along the anterolateral aspect of 
the right leg, just below the knee. Duration 
about two years, ever since he received a lacera- 
tion from a spike just below the upper extremity 
of the fibula. The pain has been worse at night, 
but was sufficient to cause a limp during the 
daytime. 

On examination, tenderness to deep pressure 
was elicited over the upper third of the tibial 
shaft. 

Roentgen examination July 16 and 23, 1942 
(Fig. 7) showed an old smooth enlargement of 
the posterior and lateral portions of the shaft 
of the tibia, at about the junction of the upper 
and middle thirds. The area of enlargement 
showed a homogeneous increase in density. 
Detail roentgenograms of considerable density 
failed to show any nidus or central softening. 
The condition was thought to be osteoid-os- 
teoma or small cortical abscess. At operation 
July 29, 1942, a large block of bone was re- 
moved. In the specimen the pathologist found 
a very small nidus, and histopathologically the 
characteristic findings of osteoid-osteoma were 
present. 

Convalescence was uneventful. He was seen 
about six weeks after operation, and had no 
complaints at that time. 

Case viii. A.L., male, aged twenty-one, came 
to the clinic August 31, 1942, with complaint 
of pain along the anteromedial aspect of the 
left thigh for two or three months. The pain 
was worse at night, leaving him very stiff in the 
morning. There was no history of injury. The 
symptoms have been present every day, and he 
has not been improving. 

Examination showed i inch atrophy of the 
left thigh, and no other findings. 
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Roentgen examination (Fig. 8) showed a local 
orderly deposition of subperiosteal new bone 
along the posteromedial aspect of the femoral 
shaft in its middle third, for a distance of about 
8 cm. In the center of the new bone formation 
was a small, sharply defined, oval rarefaction. 

The history and findings seemed entirely 
characteristic of osteoid-osteoma. 

The patient did not return for operation, so 
the diagnosis remains unproved. 

Case ix. G.DeC., female, aged three, was 
brought to the clinic September 23, 1942, be- 
cause of painful swelling of the right leg, present 
since January, 1941. A previous biopsy at an- 
other hospital was said by the mother to have 
been reported “inflammation.” There was no 
history of injury; there has never been drainage, 
the pain has been worse at night causing night 
cries. 

In the right leg about.2 inches below the knee 
was found a swelling about 9 by 5 cm., with a 
well healed scar. 

Roentgen examination on October 22, 1942 
(Fig. 9) showed old anterior and medial bowing 



Fig. 8. Case viii. History, physical examination, and 
roentgenogram entirely characteristic of osteoid- 
osteoma. The patient did not come in for opera- 
tion, so the case remains unproved. 



Fig. 9. Case ix. A previous operation elsewhere was 
said by the mother to show “inflammation.” The 
preoperative provisional diagnosis in our hospital, 
based on the clinical findings and the above roent- 
genogram, was chronic osteomyelitis, or possibly 
osteoid-osteoma. Report of pathologist: osteoid- 
osteoma. There was recurrence of symptoms six 
months after our operation, at which time the 
roentgenogram showed either a residual or recur- 
rent nidus. The patient is under observation at the 
present time. 

of the tibia, with overgrowth of this bone as 
compared with the fibula. There was old thick- 
ening of the tibial cortices in the upper and 
middle thirds, with a central and medial rare- 
faction which might be the result of the old 
biopsy. Moderate swelling and thickening of 
the overlying soft tissues was noted. The find- 
ings were thought suggestive of old osteomyeli- 
tis. Osteoid-osteoma seemed less likely, and 
Ewing’s tumor very unlikely. 

At operation on October 28, 1942, a flap of 
bone was removed, the lesion was curetted, and 
the wound closed. 

Report of the pathologist: osteoid-osteoma. 

The recovery was good, and the patient Was 
symptom free for about six months. Since then 
there has been recurrence of pain and swelling, 
and roentgen examination showed a centrally 
placed, sharply defined, rounded rarefaction 
strongly suggestive of residual or recurrent 
nidus. The patient is under observation at the 
present time. 
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Fig. 10. Case x. Proved case. Osteoid-osteoma near the anterior cortex, with -rather 
moderate reaction in the surrounding bone. 



Fig. II. Case xi. Typical case of osteoid-osteoma 
clinically, by roentgen examination and patho- 
logically. 


Case x. C.W., male, aged twenty-three 
months, was brought to the clinic April 5, 19435 
with symptoms of weakness of the left arm. He 
was seen in consultation in the pediatrics clinic, 
and was treated with physiotherapy. Because 
of his failure to improve, roentgenograms were 
taken April 22 and 26 (Fig. 10), showing in, or 
close to, the anteromedial cortex of the humeral 
shaft in its middle third a small rounded zone 
of rarefaction, with parallel layers of subperi- 
osteal lime laid down anterior to it. Osteoid- 
osteoma or small bone abscess was suggested as 
a possible diagnosis. 

At operation May 12, 1943, the abnormal 
bone was removed. Roentgen examination of 
the excised specimen showed that the nidus had 
been included. 

Report of the pathologist: osteoid-osteoma. 

Recovery was uneventful. The patient was 
seen in the clinic June 24, 1943, at which time 
there were no symptoms, and there was free use 
of the extremity. 

Case xi. C.O., female, aged sixteen, was sent 
into the hospital July 28, 1943, by Dr. Rich- 
mond Stephens, with a diagnosis of osteoid- 
osteoma. There was a ten months’ history of 
pain in the right leg, just below the knee, 
gradual in onset, aching .in character. No pre- 
ceding injury. 


VoL. 52, No. I 


Osteoid-Osteoma 


79 


Examination showed some atrophy of the 
thigh and leg, with no other findings. 

Roentgen examination on July 2,8, 1943 (Fig. 
ii) showed, in the lateral cortex of the upper 
third of the right tibial shaft, a small rarefaction 
surrounded by a considerable zone of sclerosis, 
with subperiosteal new bone formation on the 
lateral surface of the bone. The appearance 
seemed entirely characteristic of osteoid-os- 
teoma. 

Operation on July 29, 1943, removed a block 
of bone from the pathological area. Roentgeno- 
gram of the excised specimen showed that the 
nidus was included. Report of the pathologist 
was osteoid-osteoma. The convalescence was 
uneventful. 

SUMMARY AND CONCLUSIONS 

1. Jaffe and Lichtenstein’s recent article 
on osteoid-osteoma has been reviewed. 

2. Nine proved and two probable cases 
of this condition are presented. 


3. Clinically, roentgenologically, and 
pathologically our cases have conformed to 
the descriptions and criteria of Jaffe and 
Lichtenstein. 

4. Simple removal of the osteoid-osteoma 
(the nidus) apparently brings prompt cure. 
Removal of all the perifocal bone reaction 
is probably unnecessary. Failure to remove 
the nidus results in persistence of symp- 
toms. 
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PANCREATIC CYST AND LITHIASIS 

CLASSIFICATION AND INCIDENCE; REPORT OF A PSEUDOCYST 
ASSOCIATED WITH DISSEMINATED PARENCHYMAL 

CALCIFICATION 

By MAJOR LUCIEN M. PASCUCCI 

MEDICAL CORPS. ARMY OF THE UNITED STATES 


R ecent years have witnessed an in- 
creased interest in diseases of the pan- 
creas resulting in new surgical, biochemical 
and roentgenographic techniques. The de- 
velopments from the roentgenological as- 
pect have been well summarized by Case in 
his splendid paper delivered as the twen- 
tieth Caldwell Lecture. The occurrence of 
a cyst and calculi in the pancreas of a pa- 
tient stimulated a review of the etiology 
and incidence; interest was especially cen- 
tered on any possible relation between the 
two lesions. 

Cysts are classified as true if an inner- 
wall lining epithelium is present; and false, 
if not. This general division, however, is 
seldom of practical use, since in the major- 
ity of cysts this differentiation is histo- 
pathologically impossible. Anatomically, 
cysts are either intraparenchymal or extra- 
parenchymal, depending upon the degree of 
investment by parenchyma. Again, this dif- 
ference is of importance only in the operat- 
ing room, since it can rarely be determined 
preoperatively. The following outline has 
been compiled from the classifications of 
Gross and Gulecke, Moynihan, and Mayo- 
Robson, Barron, and Mahorner and Matt- 
son. To it has been added cystic fibrosis of 
the pancreas, a disease entity described in 
detail relatively recently by Andersen. 

TRUE CYSTS 

A. Congenital 
I. In infants 

a. Cystic fibrosis 

b. Simple or multiple cysts 
a. Dysontogenetic 

B. Retention 


C. Neoplastic 

1. Proliferative 

a. Cyst — adenoma 

b. Cyst — squamous epithelioma 

c. Cyst — adenocarcinoma 

2. Embryonal 

a. Dermoid or teratomatous cysts 

b. Inclusion cysts 

FALSE CYSTS 

A. Traumatic (pseudocysts) 

1. Hemorrhagic 

2. Apoplectic 

B. Inflammatory 

C. Degenerative 

D. Parasitic 

1, Echinococcus (hydatid) 

2. Cysticercus cellulosae 

INCIDENCE OF CYSTS 

Cysts are very rare. Table i reveals an 
average incidence of 0.061 per cent from 


Table I 

INCIDENCE OF CYST FROM NECROPSY STUDIES 


Authors 

Necropsies 

Cysts 

Mayo-Robson 

6,708 

3 

Barron 

3,437 

I 

Guy’s Hospital (Hawes) 

6,000 

4 

McClure and Jankelson 
(Portis) 

13,342 

10 

Total 

29,487 18 

Per cent 0.061 


necropsy figures. Mahorner and Mattson 
operated on 88 patients for cysts in a total 
of 723,797 admissions to the Mayo Clinic, 
with an incidence of 0.012 per cent. For 
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diseases of the pancreas the incidence is 
estimated as i to 2 per cent. 

CLASSIFICATION OF PANCREATIC CALCULI 

Stones are organic (12.7 per cent lime 
salts) and inorganic (93.14 per cent calcium 
carbonate). They are classified as true when 
present in a duct or ductules and the result 
of retention and stasis of pancreatic juice. 
Single stones are the exception rather than 
the rule. False stones consist of calcium 
deposition primarily in the parenchyma, 
usually preceded by a pathological disturb- 
ance such as acute or chronic pancreatitis. 
According to Beling, this distribution of 
calcium, frequently referred to as pancreati- 
tis petrificans, has a definite clinical picture 
characterized by a history of frequent exces- 
sive indulgence in alcohol followed by re- 
peated attacks of acute gastritis, the inter- 
vals between which are symptom free. 
Diabetes mellitus is absent and the pan- 
creas shows diffuse parenchymal calcifica- 
tion. 

INCIDENCE OF LITHIASIS 

The average incidence of lithiasis from a 
tabulation of necropsy figures is shown in 
Table ii. In 6,000 roentgen examinations, 
Morrison and Bogan found an incidence of 
0.07 per cent. Snell and Comfort have 
called attention to the increasing number of 
reports in the literature during recent years. 
Liidin, after a preliminary roentgenogram 
of the postmortem pancreas, dissected all 
glands showing heavy shadows; he found 
stones in 28 out of 542 organs for an un- 
usual incidence of 0.51 per cent. Beling, 
Baker and Marquis found i case in 754 
consecutive gastrointestinal examinations, 
an incidence of 0.13 per cent. This case re- 
port represents the sixteenth instance in 
the literature of disseminated calcification; 
Beling, Baker and Marquis, and King and 
Waghelstein have collected a total of 
fifteen. 


relation of cyst and lithiasis 

_ A rather general clinical impression 
rived chiefly at operation or autopsy, e 


that cysts are not infrequent sequelae of 
duct obstruction due to stones. This belief 
has not been substantiated by experimental 
or statistical evidence. While the literature 
is replete with experimental observations 

Table II 


INCIDENCE OF LITHIASIS FROM NECROPSY STUDIES 


Author 

Necropsies 

Calculi 

Mayo-Robson 

6,708 

3 

Mockel 

23,314 

6 

Simmonds 

36,000 

15 

Barron 

3.437 

3 

Zeckwer 

10,300 

5 

Mayo 

10,000 

9 

Rockwern and Snively 

7,402 

3 

Guy’s Hospital 

1 1 ,000 

3 

(Snell and Comfort) 



Archibald and Kaufman 

6,070 

I 

Dillon 

2,800 

2 

Total 

117,031 

52 


Per cent c 

3.044 


on the effects of obstructing the pancreatic 
ducts, the interest has been concentrated 
mainly on the external secretions. The 
pathological changes in the pancreas con- 
sist of atrophy of the acini and fibrosis of 
the parenchyma with, except in long-stand- 
ing partial obstructions, preservation of the 
islands of Langerhans. Dilatation of ducts, 
ductules and acini has been described (Rich 
and Duff, and others), but evidence of the 
occurrence of cysts has been conspicuous 
by its absence. Archibald and Kaufman 
quote Lazarus as having produced a small 
retention cyst after simultaneously ligating 
the main duct and injecting tincture of 
iodine in the substance of the gland. This 
work, as far as can be determined, has not 
been confirmed. 

Clinical observations suggesting the pos- 
sibility of calculi as the cause of cysts are 
too numerous to enumerate. However, the 
presence of a stone in a duct does not neces- 
sarily implicate it as the etiological factor; 
intracystic calculi have also been described. 
Again, many cysts have been found for 
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Fig. I. The diaphragm on the left is elevated. 

which no etiological explanation is avail- 
able. There are other and more plausible 
theories of cyst formation. Better under- 
stood are the obstructions due to strictures, 
cancer, biliary stone at the ampulla of 
Vater, pressure of a duodenal diverticulum, 
congenital atresia and metaplasia of the 
duct epithelium. 

The evidence seems to indicate that some 
initial pathologic disturbance of the pan- 
creas is a common precursor of both cysts 
and calculi; the high incidence of associated 
biliary tract disease and atrophy and fibro- 
sis of the gland in both conditions suggest 
this conclusion. In addition, the facility 
with which calcium is deposited in diseased 
tissue is well recognized; an obstructed duct 
with retention and stasis of the secretion, is 
a fertile area for precipitation of calcium 
salts. Acute pancreatitis may give rise to' 
cysts or calculi. Rich and Duff have clearly 
demonstrated that acute hemorrhagic pan- 
creatitis results from necrosis of vessel 
walls, due to trypsin liberated when the 
pressure in the ducts is raised as a direct 
consequence of obstruction. Similarly, it is 
not difficult to conceive of pancreatic 
ferments causing cystic degeneration. De 
Takats and Mackenzie list cysts as a 


sequela of acute pancreatitis. Should areas 
of necrosis undergo calcification, the typical 
picture of disseminated pancreatic lithiasis 
would result. Warren has shown an inci- 
dence of I per cent of stones in the pancreas 
of patients with diabetes; this is 23 times 
the average incidence. Andersen studied 
the main duct in 12 of 45 patients with 
cystic fibrosis of the pancreas; in 4, dis- 
section was impossible, in i case definite 
atresia and in 2 stenosis was present. In 
some of these cases she found concretions in 
the dilated acini. Another case in point js 
that described by McWhorter. His patient 
had a hepaticoduodenostomy for congenital 
dilatation of the cystic duct fourteen years 
before her death. Diabetes developed and 
she died of hypertension and nephrosclero- 
sis. At necropsy, the pancreas was almost 
completely replaced by fat and fibrous 
tissue. The major and minor ducts showed 
stenosis and saccular dilatations. Multiple 



Fig. 2. A flat film of the abdomen shows calcific 
shadows in the left upper quadrant on a level with 
the second lumbar vertebra. 
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Fig. 3. posteroanterior roentgenogram showing evidence of extrinsic pressure by an oval mass. The rugae 
are flattened and concentrically displaced. 5 , oblique roentgenogram. Note thinning of folds of stomach 
and infiltration of wall of the fundus and body on the side of the greater curvature. 


calculi but no cysts occurred in the dilated 
saccular branches of the minor duct, while 
retention cysts but no calculi occurred 
along the major duct. One retention cyst 
measured 3 cm. in diameter and 9 cm. in 
length. 

CASE REPORT 

H. T., male, aged twenty-eight. Army officer, 
was transferred from a station hospital to an 
Army general hospital on January 9, 1942, with 
a diagnosis of duodenal ulcer with severe hemor- 
rhage. The present illness dated back two years 
and consisted of episodes of gastric difficulty 
characterized by severe pain in the abdomen and 
left back, nausea and vomiting, requiring opi- 
ates for relief. These episodes recurred every 
three to five months, lasted one to three days and 
were usually precipitated by indiscretions in 
diet or drink. The abdominal pain of the attack 
on December 16, 1941, radiated to the left back 
and base of the neck and was so excruciating 
that the patient slashed his wrists. The duo- 


denal hemorrhage necessitated several blood 
transfusions at the station hospital. 

The past history revealed the patient to be a 
more than moderate drinker, with occasional 
bouts of rather excessive alcoholic intake. In 
1934 a horse rolled over the patient, injuring his 
left side. On another occasion he was struck in 
this same area by a polo mallet. In 1936 while 
tussling, he was rendered unconscious by a kick 
in the left renal area. 

On physical examination, the patient was of 
slender physique; he appeared chronically ill 
with evidence of recent weight loss. There was 
impairment of mobility of the left diaphragm, 
distention of the abdomen, a palpable liver and 
tenderness of the lower ribs, posteriorly, on the 
left. The examination of the blood showed a 
hemoglobin of 87 per cent; red blood cells, 
4,90.0,000; white blood cells, 10,550; poly- 
morphonuclears, 74 per cent; lymphocytes, 25 
per cent; monocytes, i per cent. The Kahn test 
and urinalysis were negative. The stool showed 
no occult blood or ova. The blood sugar was 
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Fig. 4. Combined gastrointestinal series and barium 
enema, again showing evidence of pressure and 
destruction of the wall of the stomach; the trans- 
verse colon is displaced slightly downward by the 
barium-filled pyloric portion. Note the normal 
bulb. 

87.5 mg. per 100 cc. The total and free hydro- 
chloric acid, non-protein nitrogen and phenol- 
sulfonphthalein determinations were normal. 
Subsequent urinalysis showed an occasional 
trace of sugar; the blood sugar 140 mg. per 100 
cc. The glucose tolerance curve was diabetic- 
type. The stool was negative for fat, but posi- 
tive for undigested starch. 

Roentgenographic studies showed an elevated 
left diaphragm (Fig. i), calcification in the pan- 
creatic area (Fig. 2) and downward displace- 
ment of the left kidney. The proximal two- 
thirds of the stomach was markedly compressed 
by an extrinsic oval mass, such that the rugae 
were thinned out and concentrically displaced. 
While the folds were intact, the gastric wall 
along the greater curvature of the fundus and 
body was infiltrated (Fig. 3). A combined gas- 
trointestinal series and barium enema (Fig. 4) 
showed a slight downward displacement of the 
transverse colon by the distal third of the stom- 


achs With the patient in the Trendelenburg 
position, a “shelf-like” defect was noted on the 
posterolateral aspect of the body (Fig. 5). 

On gastroscopy a large crevice with ap- 
proximated edges was seen on the anterior wall 
just distal to the cardia; this was interpreted as 
a benign ulcer. 

During his stay in the hospital, the patient 
gained weight and strength but the pain in his 
abdomen and back persisted, especially after 
meals. On March 16, 1942, the patient was 
operated upon. The omentum showed evidence 
of an inflammatory reaction. Firm adhesions 
were present about the inferior surface of the 
liver and anterior surface of the stomach. A 
large tumor mass about 3 inches in diameter 
could be felt which seemed to be in or behind 
the stomach at the cardiac end. The pancreas 
was normal in size, but hard and nodular 
throughout its entire length; its tail continued 
into the above described mass. Many adhesions 
were seen between the pancreas and the pos- 
terior wall of the stomach. The mass was firmly 



Fig. 5. Oblique roentgenogram with patient m 
Trendelenburg position, showing obtuse angle 
formed by mass and wall of stomach. 
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attached to the posterior surface of the stomach; 
its wall was fairly thick and tense, but compres- 
sible. A needle was introduced and 200 cc. of 
clear straw-colored fluid was aspirated. No at- 
tempt was made to remove the cyst; a catheter 
for drainage was securely fixed to the interior of 
the cyst. 

The section of the cyst wall removed was 
found to be composed entirely of dense, partly 
hyalinized fibrous connective tissue containing 
a moderate number of scattered polymorphonu- 
clear cells. No cyst lining was seen. The cyst 
fluid had a high amylase activity; 0.003 
digested 0.02 gram of starch. 

After a stormy postoperative course for three 
days the patient improved rapidly. The drain- 
age tube was removed three weeks postopera- 
tively. Urine, blood sugar and glucose tolerance 
tests were normal. Follow-up roentgenograms at 
seven weeks (Fig. 6) showed relief of the exter- 
nal pressure on the stomach. At fifteen weeks 
the stomach appeared almost normal; peristaltic 



Fig. 6. Oblique projection showing result of allevia- 
tion of extrinsic pressure seven weeks after opera- 
tion. Note infiltration of wall of lesser curvature. 

waves were frequent, deep and regular. Some 
evidence of infiltration of the lesser and greater 
curvatures remained, however (Fig. 7). 



IG. 7. y/, serial roentgenograms showing stomach almost normal. Peristalsis is regular, the rugae are fairly 
norma in appearance. The lesser and greater curvatures in the region of the body and fundus, however, 
sti show presence of a pathologic condition. B, six hour roentgenogram; the stomach is empty. There is 
etter visualization of the pancreatic calcification. 
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COMMENT 

The association of stones and cyst in this 
case must be considered as coincidental. 
There is ample evidence for the traumatic 
basis of the cyst; Case states that 20 per 
cent of cysts are due to trauma. There are 
sufficient findings to make a diagnosis of 
pancreatitis to which the lithiasis can be 
attributed; it is somewhat unusual in that 
the stones are present in the parenchyma 
and ducts involving the body and tail. 

Rupture of a pseudocyst may be spon- 
taneous or result from trauma. The most 
frequent site of perforation is in the free 
peritoneal cavity; it may occur in the small 
bowel, colon and less often the stomach. 
Frequently the symptoms simulate a per- 
forated peptic ulcer and, as pointed out by 
Koucky, Beck and Todd, there is consider- 
able difficulty in making a preoperative 
diagnosis. The seriousness of the symptoms 
does not permit time-consuming tests for 
pancreatic disease, so that the nature of the 
pain is significant. Pain situated to the left 
of the midline, or pain radiating to the left 
or back should raise the question of a pan- 
creatic lesion. 

The differentiation of cyst of other origin 
is usually not difficult. The problem arises 
with cancer of the stomach or pancreas. 
Malignant lesions generally destroy the 
mucosal folds. When a cyst is present, the 
rugae are thinned out and displaced; in this 
case, concentrically. The pressure defect of 
cancer is not smooth and clear-cut as in 
cyst, nor is it possible to erase it with a re- 
turn to some degree of normality of the 
stomach. 

SUMMARY 

1, Pancreatic cysts and stones are classi- 
fied. The classification for cysts is not new; 
to it cystic fibrosis has been added. Dis- 
seminated parenchymal calcification is em- 
phasized as a definite disease entity. 

2. The incidence of cyst from necropsy 
material is 0.061 per cent; of stone, 0.044 
per cent. The latter figure is misleading 
since recent reports indicate a higher in- 
cidence. Because of the awareness of pan- 


creatic disease and improved biochemical 
and roentgen techniques, the diagnosis of 
lithiasis is made more frequently than 
heretofore. 

3. Contrary to general opinion, cysts are 
not sequelae of lithiasis. It is the exception 
rather than the rule. Evidence indicates 
that the same initial pathological condi- 
tion, except trauma, is probably the pre- 
cursor of both cyst and stone. 

4. The case of pseudocyst reported pre- 
sents the following interesting features: 

a. Traumatic origin with spontaneous 
rupture into the stomach simulating bleed- 
ing peptic ulcer. 

b. Association with disseminated paren- 
chymal calcification, which of itself is ex- 
tremely rare, only 16 cases, including this 
report, having been published in the litera- 
ture to date. 

c. Marked pressure on stomach with 
flattening, thinning out and concentric dis- 
placement of rugae. 

d. Infiltration of wall of stomach in the 
absence of destruction of mucosal folds. 

e. Return of the stomach to approxi- 
mately normal appearance following opera- 
tion. 

5. It is emphasized that the possibility 
of pancreatic disease should not be over- 
looked when the pain is typical in location 
and radiation. The roentgen appearance of 
a smooth, well defined pressure defect of 
the stomach with concentric displacement 
of the folds strongly suggests a cyst. As- 
sociated evidence of infiltration of soft tis- 
sue is not always indicative of a malignant 
lesion. 
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EDITORIALS 


OBSERVATIONS BY A CLINICIAN ON SOME ADMINIS- 
TRATIVE PRACTICES IN HOSPITALS 


R ecently it was my privilege to read 
a number of articles dealing with the 
many and varied phases of hospital admin- 
istration. In perusing these publications, I 
was forcefully reminded of some thoughts 
that have arisen in my mind during a 
twenty-seven year period of close associa- 
tion with institutions for the care of the 
sick. One is that the business part of the 
organization is usually conducted with the 
greatest efficiency. With the well recog- 
nized tendency of the professional staff of 
most hospitals to be lacking in a real con- 
cern for the financial condition of such in- 
stitutions, it is fortunate that men of the 
caliber with whom I have been associated 
are so often at the helm of this side of the 
hospitals’ activities. Otherwise, it is un- 
doubtedly true that bankruptcy would be 
facing many of them a greater proportion 
of the time. 

Speaking from the standpoint of the 
clinician, however, there are at least two 
vital phases concerning the conduct of the 
hospital which are often grievously neg- 
lected. One is the regrettable lack of a 
genuine effort on the part of the present day 
hospital administrator to develop in the 
non-medical personnel an ever present 
kindly sympathetic attitude in all of their 
dealings with every patient, regardless of 
who they are and what their illness may be. 
The other criticism is the almost universal 
allure of the hospital administrative staff 
to understand the importance of medical 
research. To me, the hospitals have now de- 
veloped to the point where they are ef- 
ncient business organizations and for this 
we ^ve the medical administrative officers 
to thank. Now is the time, in my opinion. 


when they should make a determined effort 
to overcome their two most obvious and 
remediable defects, as outlined above. In 
the articles which I read, an astonishingly 
small amount of space is devoted to these 
two gross deficiencies despite the fact that 
they were supposed to represent the best 
thought concerning all that is of value for 
the betterment of the hospital from the ad- 
ministrative standpoint. 

The training of the non-medical person- 
nel to manage patients in a satisfactory 
manner is a golden opportunity sadly ne- 
glected in most institutions. It has always 
seemed to me that several easily recognized 
mistakes contribute to this difficulty. One 
is that inefficient and poorly trained em- 
ployes with relatively small salaries are 
placed in administrative positions which 
have the most important contacts with the 
public. Second, as these individuals are 
often of mediocre ability, the responsibility 
of altering hospital rules, under the proper 
circumstances, cannot be delegated to 
them. Consequently certain injustices are 
done to our patients. Third, the persons 
assigned to dealing with the public are not 
only rude in occasional instances, but more 
often they display an obvious urgency to 
hurry with their duties, which has the same 
unpleasant effect. To deal with either a nor- 
mal or sick person hastily indicates to him 
or her that their problem is secondary in 
importance to something else. Goldwater in 
an article “On Humanizing the Hospital” 
states a real truth when he says, “a natural 
incongruity between personal service and 
a large scale organization is at the bottom 
of such trouble .... The ambition of 
youthful superintendents, eager to demon- 
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strate their executive ability, tend easily 
in the direction of drafting of rules; but 
humane administration calls for the break- 
ing as well as the making of rules.” 

The necessity of certain hospital regu- 
lations is appreciated and many of the most 
irksome of those imposed by the adminis- 
tration have bothered me less when I have 
taken the trouble to inquire into their ra- 
tionale. Nevertheless, I implore the mod- 
ern hospital administrator to believe me 
when I reiterate to him that the success of 
his organization is not measured entirely in 
terms of dollars and cents. The public is 
inclined to forgive him for almost anything 
except an attitude of the staff which sug- 
gests a callous disregard for the sensitive 
emotions of a sick person and their friends 
and relatives. This apparent indifference of 
the administrative personnel seems so par- 
adoxical because many hospital superin- 
tendents whom I have met are humane, 
public spirited, kindly, personable individ- 
uals, who seem to have even a special 
penchant for warm friendships. In other 
words, often their personalities are not in 
accord with the conduct of their institu- 
tions, in respect to the management of the 
public. 

The other point which has not been fully 
appreciated by hospital executives is the 


important place of research in the modern 
institution for the care of the sick. In the 
past this function of the hospital has been 
considered as unworthy of support, or even 
scornfully regarded as a needless expense 
by some. It has been too obvious in the 
past, when it has been supported by the 
hospital, that it is the first to be lopped off 
the budget when funds are low. If these two 
statements alone are accepted, it is an indi- 
cation that most superintendents consider 
it purely an unimportant ancillary function 
of the institution. Yet all concerned with 
the future of hospitals are reminded that 
the ultimate aim of such institutions, which 
is service to society, is likely to fall below 
the mark unless the medical staff is en- 
gaged in some type of medical investigative 
work. It need be only a simple, practical 
problem, but one which is calculated to im- 
prove medical practice. To fail to investi- 
gate is to fail to think in medicine. The 
support of research by hospital funds is al- 
most non-existent at present, yet it is a 
most important aspect of practice ini any 
institution devoted to the care of the sick. 
It goes further than any other single factor 
in guaranteeing a high grade of medical 
attention to the patients, which is the ul- 
timate goal of any medical organization. 

Cyrus C. Sturgis 



VoL. 52, No. 1 


Editorials 


91 



Bachrach 

KARL KORNBLUM, M.D. 
1893-1944 


TAR. KARL KORNBLUM was born in 
Evansville, Indiana, on March 19, 
died at the University Hospital 
in Philadelphia on May 16, 1944, at the age 
of fifty-one, after an illness of only a few 
hours. The immediate causes of death were 
a cerebral thrombosis and a coronary 
thrombosis. Prior to this Dr. Kornblum, 


like his former chief Dr. Pancoast, had been 
ailing for several years from hypertension. 

Dr. Kornblum came from the Middle 
West, and he inherited the characteristics 
of his forbears which provided him with a 
level head and common sense, which in 
him were augmented by a kindliness of na- 
ture that endeared him to his friends. 
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After graduating from the University of 
Indiana in 1916, Karl Kornblum obtained 
his degree in Medicine from the University 
of Pennsylvania in 1919. After two years of 
internship and one year of residency in ob- 
stetrics at the Hospital of the University 
of Pennsylvania, he turned his talents to- 
ward surgery, and rose to be chief of the 
Outpatient Department of the University 
Hospital during 1923 and 1924. He then 
went into private practice, but soon gave 
that up to return to the University Hos- 
pital where he became associated with Dr. 
Pancoast, and with whom he remained 
until 1933, when he became the Director 
of the Department of Radiology at the 
Graduate Hospital. In 1938 Dr. Kornblum 
resigned from the Graduate Hospital to ac- 
cept the chair of Radiology at Jefferson 
Medical College, vacated by the death of 
Willis F. Manges. He held this chair from 
1938 to 1942. He returned to the University 
of Pennsylvania in January, 1943, as Clin- 
ical Professor of Radiology and Associate 
in the Department of Radiology of the 
Hospital of the University of Pennsylvania, 
where he remained until his death. 

Dr. Kornblum was one of those rare in- 
dividuals who had a gift for teaching, and 
although he had done a considerable 
amount of clinical investigation and pub- 
lished many articles, he will be remem- 
bered long for his teaching ability. He had 
the rare gift of keeping the attention of his 
students. Because of this ability he was 
called upon to give a great many lectures 
at home and abroad, and he was constantly 
preparing for these lectures, the prepara- 
tion of which was not a chore but a source 
of relaxation. 

In reviewing the contributions of Karl 
Kornblum one finds it difficult to evaluate 
which will live longest, but it is universally 
agreed that his contributions to the study 
of the urinary tract during the early inves- 
tigations of uroselectan and other media, 
and his contributions to the study of the 
respiratory tract will continue to be in- 
formative to those going into the specialty 
of radiology. 

In 1925 Dr. Kornblum married Miss 


Mabelle Edwards, who has always been a 
most sympathetic and devoted wife. They 
have two daughters, Joan who is sixteen 
and Ann who is fourteen. It is my impres- 
sion that their home life has been most un- 
usual and extremely happy. Karl had no 
particularly hobby except that he enjoyed 
his family, his work, and his friends. Conse- 
quently he spent a great deal of time with 
his family at home and in travel, and they, 
like those of us who worked with him, will 
miss him keenly. 

Karl Kornblum held the following ap- 
pointments in the University of Pennsyl- 
vania prior to the time he became a Profes- 
sor at Jefferson Medical College: 

Instructor of Surgery, School of Medi- 
cine, 1922-1929. 

Assistant Research Medicine, School of 
Medicine, 1923-1924. 

Instructor of Radiology, Graduate 
School of Medicine, 1927-1934. 

Instructor of Roentgenology, School of 
Medicine, 1929-1930. 

Instructor of Radiology, School of Medi- 
cine, 1931-1933- 

Assistant Professor of Radiology, Gradu- 
ate School of Medicine, 1934-1938. 

Director, Department of Radiology, 
Graduate Hospital, 1934-1938. 

He was President of the Philadelphia 
Roentgen Ray Society 1933-1934? ^.nd was 
a member of many scientific societies. In 
all of these societies he participated in their 
scientific deliberations. 

As a physician and a man Karl Korn- 
blum was unusually gifted. Even though he 
must have had knowledge of his impending 
catastrophe, none of us who worked with 
him knew anything about it. He was a man 
in every sense of the word, and has fully 
justified the confidence which his teachers, 
colleagues and friends entrusted to him. As 
time passes, many will arise to attempt 
to fill his place, but it can be said without 
qualification that any man who can combine 
those rare attainments possessed by Karl 
Kornblum of being a brilliant teacher, an 
excellent clinical investigator, and a man 
of unquestionable integrity, should be most 
happy. Eugene P. Pendergrass 
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AND NEWS ITEMS 

Items for this section solicited -promptly after the events to which they refer. 

MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Joint Meeting of 
American Roentgen Ray Society and Radiological So- 
ciety of North America, P.almer House, Chicago, 111 ., 
Sept. 24-29, 1944. 

American College of Radiology 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
111 . 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Clevel.and Clinic, Cleve- 
land, Ohio. 

Arkansas Radiological Society 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. y. Annual meeting; joint Meeting of American 
Roentgen Ray Society and Radiological Society of North 
America, Palmer House, Chicago, 111 ., Sept. 24-29, 1944. 
Radiological Section, Baltimore Medical Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Sechon on Radiology, California Medical Association 
Secretary, Dr. Earl R. Miller, University of California 
Hospital, San Francisco, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, III. 

Radiological Section, Los Angeles County Medical 
Association 

Secretary, Dr. Roy W, Johnson, I407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brooklyn Roentgen Ray Society 

Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 
Buffalo Radiological Society 

Dr. Joseph S. Gian-Francheschi, 610 Niagara 
ot., ijuffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
^cretary, Dr. F. H. Squire, 1754 W. Congress St., 
hicago 12, 111 . Meets second Thursday of each month 
ctober to April inclusive at the Palmer House. 
Gincinnati Radiological Society 

Dr. Samuel Brown, 707 Race St., Cincinnati, 
10. Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiological Society 

ecretary Dn D. D. Brannan, 11311 Shaker Blvd., 
6:30 P.M. at Allerton Hotel 
on lourth Monday each month, October to April, inclusive. 
Dal^s.Fort Worth Roentgen Study Club 
Wo/th^'T Medical Arts Bldg., Fort 

anH I'n’Pff Dallas on odd months 
, . ^^orth on even months, on third Monday, 

=it7.3op.M. 

Secretaries of Societies not here listed are requested to 


Denver Radiological Club 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Detroit Roentgen Ray and Radium Society 

Secretary, Dr. E. R. Witwer. Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Acting Secretary, Dr. Walter _A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 

Georgia Radiological Society 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 

Radiological Society of Kansas City 

Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the second Sunday in May 
annually. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisvilleon first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus Wiener, i43o-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year. Fall, Winter, Spring. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 

Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiological Society 

Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 
Secretary, Dr. Hugh F. Hare, Lahey Clinic, Boston, Mass. 
Meets monthly on third Friday, Boston Medical Library. 

Radiological Society of New Jersey 

Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Roentgen Ray Society 

Secretary,'pr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated, 
send the necessary information to the Editor. 
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N OK iH Dakota Radiological Society 

Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society _ . 

Secretary y Dr. J. E. McCarthy, 7^7 Rtice St., Oncinnati- 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Pacific Roentgen Society o o t- 

Secretary, Dr. L. H. Garland, 450 Sutter St., San bran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 

Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 

Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

Pittsburgh Roentgen Society 

Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second Wednesday each month, 4 ^ 3 ? pm., October 
to June, Pittsburgh Academy of Medicine. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 P.M. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 

Secretary, Dr. A. M. Popma, 220 N. First St., Boise, 
Idaho. 

St. Louis Society of Radiologisi s 

Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, _ except 
June,July, August, and September, at a place designated 
by the president. 

San Diego Roentgen Society 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco Radiological Society 

Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets monthly on third Thursday at 7:45 
P.M., first six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Frere, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. Herman Klapproth, Sherman, Texas. 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m. 
Room 301, Service Memorial Institute. ’ 

Virginia Radiological Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October. 

Washington State Radiological Society 

Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. ’ 


X-RAY Study Club of San Francisco 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 

Cuba 

SoCIEDAD DE RADIOLOcfA Y FiSIOTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

British Empire 

British Institute of Radiology Incorporated with 
the Rontgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to. May, 32 Welbeck St., 
London, W.i. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets on the third Friday of each month at 4:45 p.m. 
at the Royal Society of Medicine i, Wimpole St., Lon- 
don, W.I. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1 
England. 

Section of Radiology and Medical Electricity, Aus- 
tralasian Medical Congress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meefs 
monthly from March to November inclusive. 
Canadian Association of Radiologists 
Secretary, Dr, A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South America 
Sociedad Argentina de Radiologia 

Secretary, Dr, Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

Continental Europe 

Sociedad Espanola de Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly^ in Madrid. 

SociETE Suisse de Radiologie (Schweizerische Ront- 
gen-Gesellschaft) 

Secretary for French language. Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language, Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

SociETATEA Romana de Radiologie SI Electrologie 
Secretary, Dr. Oscar Meller, Str. Banul MirScine, 3 .°) 
S. L, Bucuresti, Roumania. Meets second Monday m 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad; 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gustenn. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T • 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Scandinavian Roentgen Societies . . 

The Scandinavian roentgen societies have formed ® 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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FRANKLIN MEDAL AWARDED 
TO DR. COOLIDGE 

On April 19, 1944, Dr. William D. 
Coolidge, vice-president in charge of re- 
search for the General Electric Company, 
was awarded the Franklin Medal by the 
Franklin Institute. The award was given Dr. 
Coolidge “in recognition of his scientific dis- 
coveries, which have profoundly affected 
the welfare of humanity, especially in the 
field of the manufacture of ductile tungsten 
and in the field of improved apparatus for 
the production and control of x-rays.” 

Science (May 5, 1944, pp, 367) states: 
“Since the founding of the Franklin Gold 
Medal in 1914, the face of which carries a 
medallion of Benjamin Franklin done from 
the Thomas Sully portrait of Franklin 
owned by The Franklin Institute, it has 
been awarded by the institute to such fig- 
ures as Thomas A. Edison, Guglielmo Mar- 
coni, Charles Fabry, Pieter Zeeman, James 
H. Jeans, Orville Wright, Albert Einstein 
and Charles F. Kettering. 

“Dr. Coolidge has won many scientific 
awards, among them the Howard N. Potts 
and the Louis Edward Levy Medals of The 
Franklin Institute, and an honorary M.D. 
degree from the University of Zurich. . . . 

In his acceptance of the Franklin Medal, 
Dr. Coolidge revealed a new development — 
that white-hot steel, moving at a speed of 
twenty miles an hour as it emerges from a 
rolling mill, can have its thickness accu- 


rately measured by x-rays. His work in the 
development of the present vacuum tube 
and the tube making use of the cascade 
principle is well known to all radiologists. 
The modern incandescent lamp was made 
possible because of Coolidge’s development 
of the drawn tungsten filament and Lang- 
muir’s contribution of filling the lamp with 
gas. Tungsten, always a brittle metal be- 
cause of its crystalline structure, became 
both ductile and fibrous as a result of 
Coolidge’s researches and tireless effort. 

DR. McNAMEE HONORED 

Dr. Edgar P. McNamee of Cleveland, 
Ohio, a well known radiologist and a mem- 
ber of the American Roentgen Ray Society, 
was made President Elect of the Ohio 
State Medical Association at its Ninety- 
eighth Annual Meeting held in Columbus, 
May 2-4, 1944. 

NEW YORK ROENTGEN SOCIETY 

At the meeting of the New York Roent- 
gen Society held on May 15, 1944, the 
following officers were elected for the en- 
suing year: President^ Dr. Maurice M. 
Pomeranz; Vice President^ Dr. William H. 
Boone; Secretary, Dr. Ramsay Spillman; 
Treasurer, Dr. Arthur J. Bendick; Member 
of Executive Committee, Dr. Ross Golden. 
Meetings are held on the third Monday of 
each month from November through May, 
at 8:30 P.M., at the Academy of Medicine. 
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Joint Meeting of the American Roentgen Ray Society and the 
Radiological Society of North America 

Abstracts of Courses Offered 

PALMER house, CHICAGO, ILLINOIS 

September 24— ^944 


A series of Refresher Courses will be pre- 
sented at the time of the Joint Meeting of 
the American Roentgen Ray Society and 
the Radiological Society of North America, 
at the Palmer House, Chicago, Illinois, 
September 24-29, 1944. 

These courses of post-graduate instruc- 
tion will be given from 2 to 5 p.m, and 7 to 
9 P.M., Sunday, September 24, and from 
8:30 to 10 A.M. daily thereafter during the 
meeting. Nothing else will be scheduled 
during these hours, and courses have been 
so arranged that those interested in a par- 
ticular subject may enroll in a related se- 
ries. 

The courses will be held on the Fourth 
and Club Floors of the Palmer House. Ad- 
mission will be by ticket only. Reservations 
for enrollment will be made in the order in 
which they are received. Those who are not 
members of either of the two participating 
societies will be charged a fee of two dollars 
($2.06) for a single course or a maximum of 
five dollars ($5,00) for the series. Members 
of the Armed Forces, Residents and Fellows 
in Radiology will be exempt from these 
charges. 

Read the description of the courses, not- 
ing particularly the days upon which they 
are offered: study the Plan of Presentation 
and select carefully your choice for each 
day (and also indicate a second and third 
choice) as the number attending each course 
will be limited. If the directions listed in the 
Plan of Presentation are carefully fol- 
lowed, errors in enrollment will be avoided. 

If the Refresher Courses are not filled by 
the time of the meeting, tickets will be 
available at the registration desk, Sunday, 
September 24, and thereafter. 


It may.be necessary to alter or revise 
some of the courses and to change some of 
the instructors; we will, however, adhere as 
closely as possible to your choice for the 
Refresher Courses! 

Course No, 1 : Sunday, 2-5 p.m. 

Diseases of the Esophagus, Stomach and 
Duodenum: Panel Discussion 

FAY H. SQUIRE, M.D. 

Chicago, Illinois 
Presiding 

JAMES B. EYERLY, M.D. 

JOHN M. DORSEY, M.D. 

GEORGE J. RUKSTINAT, M.D. 
DANELY P. SLAUGHTER, M.D. 

Staff of Presbyterian Hospital, University 
of Illinois 

(Rush) College of Medicine, Chicago, Illinois 
(by invitation) 

JAMES B. EYERLY, M.D. 

1. Medical aspects of diseases of the esophagus, 
stomach and duodenum. 

a. Physiology, b. Types of diseases, c. Treatment. 
FAY H. SQUIRE, M.D. 

2. Radiologic examination of stomach and duode- 
num demonstrating pathologic changes. 

GEORGE J. RUKSTINAT, M.D. 

3. Pathologic anatomy of esophagus, stomach and 
duodenum. 

JOHN M. DORSEY, M.D. 

4. Surgery of the esophagus. 

a. Anatomy, b. Surgical diseases. 

(i) Congenital abnormalities. (2) Infections. 
(3) Tumors. 

DANELY P. SLAUGHTER, M.D. 

5. Surgery of stomach and duodenum. 

a. Anatomy of stomach and duodenum, b. Sur- 
gery of gastric and duodenal ulcer and carci- 
noma. c. Congenital obstruction of duodenum, 
d. Chronic duodenal ileus. 
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Course No. 2 : Sunday, 2-5 p.m. 

Roentgenologic Diagnosis of Nemological 
Lesions : Panel Discussion 
Staff of the University of Illinois, 

College of Medicine 
Arranged by the late 
ADOLPH HARTUNG, M.D. 

Professor of Radiology 

T. J. WACHOWSKI, M.D. 

Assistant Professor of Radiology 
Presiding 

ERIC OLDBERG, M.D., Professor of Neurology 
and Neurological Surgery (by invitation) 

PERCIVAL BAILEY, M.D., Professor of Neurol- 
ogy and Neurological Surgery (by invitation) 

PAUL C. BUCY, M.D., Professor of Neurology 
and Nemological Singery (by invitation) 

A. S. J. PETERSEN, M.D., Associate in 
Radiology 

Brief historical review of the roentgenologic meth- 
ods used in neurological diagnosis. Technical proced- 
ures with and without contrast media. Interpretation 
of negatives with correlation of clinical and patho- 
logical findings. Specific information in response to 
requests from the audience. 

Course No. 3 : Sunday, 2-5 p.m. 

2- 3 P.M. Nuclear Physics. 

K. W. STENSTROM, Ph.D., MinneapoUs, Minn. 

Discussion will include a simple description of the 
newer nuclear physics, including sub-nuclear par- 
ticles such as protons, neutrons, positrons, meso- 
trons, etc., and the apparatus for producing them 
such as the cyclotron, the electrostatic generator and 
the betatron. 

3- 5 P.M. Information Please 

U. V. PORTMANN, M.D., Cleveland, Ohio, 
Moderator 

EDITH H. QUIMBY, Sc.D., New York, N. Y. 

OTTO GLASSER, Ph.D., Cleveland, Ohio 

JAMES L. WEATHERWAX, M.S., 
Philadelphia, Pa. 

ROBERT S. LANDAUER, Ph.D., 
Highland Park, HI. 

Don t only try to “stump the experts” but send in 
questions on the Physics of Radiology which have 
een bothering you these many years. Send questions 
Dortmann, Cleveland Clinic, Euclid 
. ve. at 93rd St., Cleveland 6, Ohio. 


Course 4: Sunday, 7-9 p.m. 

Carcinoma of the Breast: Panel Discussion 

T. LEUCUTIA, M.D., 

Harper Hospital, Detroit, Mich. 
Presiding 

J. J. MOORE, M.D., Pathologist, Chicago, III. 
(by invitation) 

HARRY A. OBERHELMAN, M.D., Professor of 
Surgery, Loyola University School of Medicine, 
Chicago, HI. (by invitation) 

B. H. ORNDOFF, M.D., Professor of Radiology, 
Loyola University School of Medicine, 
Chicago, HI. 

JANET TOWNE, M.D., Loyola University School 
of Medicine (by invitation) 

MAJOR JAMES C. COOK, M.C., 
Detroit, Mich, (by invitation) 

E. WALTER HALL, M.D., Detroit, Mich. 

Dr. Leucutia will briefly introduce the newer as- 
pects on therapy, and especially the estrogenic the- 
ory, of mammary carcinoma. Dr. Moore will discuss 
the various pathologic aspects. Dr. Oberhelman will 
present the surgery of carcinoma of the breast. Dr. 
Towne will discuss the question of bilateral oophorec- 
tomy as a routine procedure, especially in the young, 
in all operable cases of mammary carcinoma and take 
up the problem of roentgen castration as compared 
to surgical castration. Major Cook will present the 
aspect of colloidal lead therapy in conjunction with 
roentgen therapy. Dr. Orndoff will discuss the radia- 
tion procedures as practiced in the various stages of 
mammary carcinoma. Dr. Hall will discuss the late 
sequelae incident to over-irradiation, the pleuro- 
pulmonary changes as well as the osseous changes. 

Course No. 5: Sunday, 7-9 p.m. 

Film Reading Session 

MERRILL C. SOSMAN, M.D., Boston, Mass. 
Presiding 

ROSS GOLDEN, M.D., New York, N. Y. 
EUGENE P. PENDERGRASS, M.D., 
Philadelphia, Pa. 

Those attending the course are invited and re- 
quested to bring reports and roentgenograms of in- 
teresting or difficult cases for presentation and in- 
formal discussion. Only cases in which the diagnosis 
has been proved or in which the evidence is conclu- 
sive should be submitted. Those conducting the ses- 
sion will depend upon voluntary submission of ma- 
terial by members of the audience. 
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Course No. 6: Monday, 8 :30-10 a.m. 

B. R. KIRKLIN, M.D., Rochester, Minn. 
Gallbladder and Pancreas 

1. Cholecystography by the oral method will be 
described and discussed. Emphasis will be laid on the 
necessity of employing meticulous care in adminis- 
tering the dye, in executing the roentgenographic 
technique, and in interpreting cholecystographic 
response. Criteria of distinction between normal and 
abnormal response will be presented, and illustrative 
cholecystograms will be shown. 

2. (a) Disclosure of tumors of the pancreas with 

the aid of opaque ingesta. 

(b) Roentgenographic demonstrations of pan- 
creatic calculi. 

Coturse No. 7: Monday, 8 :30-10 a.m. 

L. R. SANTE, M.D., St. Louis, Mo. 

Roentgenological and Pathological Study 
of the Pneumonias 

In recent years many causes have been found for 
pneumonia other than the pneumococcus. Many of 
these pneumonias have been described as atypical 
pneumonia of unknown etiology. The etiological 
agents for these unusual forms are so multiple and 
varied that they are apt to cause confusion to the 
roentgenologist in his understanding of the subject. 
To clarify the situation, a comparative study of the 
roentgen manifestations of the various types of 
pneumonia with the pathological pictures which they 
produce has been undertaken. 

Course No. 8: Monday, 8 : 30-10 a.m. 

EDITH H. QUIMBY, Sc.D., New York, N. Y. 

Practical Problems in Dosage Measurement 

This discussion will include the measurement of 
the quantity of x-rays in roentgens; the quality in 
half-value layer; the significance of air vs. backscat- 
ter measurements; percentage depth dose; exit dose; 
depth dose charts; isodose charts and dosage records. 

Course No. 9: Monday, 8 :30-10 a.m. 

FRED O. COE, M.D., Washington, D. C. 

Pelvimetry by Modification of Various Methods 

A survey roentgenogram of the abdomen is first 
taken. This is followed by the conventional antero- 
posterior view as described by Thoms; a lateral 
view with the patient standing, using the dots for 
measurements; and a posteroanterior view of the out- 
let following the method of Chassard and Lapine — 
a total of four films. The report is a modification of 
that used by Snow. All methods have been modified 
from the original description. 


Course No. 10: Monday, 8 .■30-10 a;M. 

MAX RITVO, M.D., Boston, Mass. 

Diaphragmatic Hiatus Hernia : Hernia of the 
Stomach through the Esophageal Hiatus 
of the Diaphragm 

Diaphragmatic hernia of the hiatus type is a rela- 
tively common condition and must always be in- 
cluded among the causes of upper abdominal and 
chest complaints. This condition has not received 
from many clinicians and roentgenologists the full 
attention it merits. The symptomatology is indefinite 
and variable; hence, clinical diagnosis is usually im- 
possible and the patient is thought to have gallblad- 
der disease, peptic ulcer, angina, etc. Many patients 
with hiatus hernia have been operated upon because 
of these incorrect diagnoses. The roentgen ray offers 
an accurate and dependable method of establishing 
the diagnosis; it demonstrates the size of the hernia 
and its relationship to adjacent structures. In addi- 
tion, it is important in determining the question of 
operability. 

In this presentation, the roentgen methods of 
demonstrating diaphragmatic (hiatus) hernia will be 
described in detail. The differential diagnosis will be 
discussed. The signs and symptoms will be outlined 
and an attempt made to establish a clinical syndrome 
which may make a clinical diagnosis possible in many 
instances. The treatment of hiatus hernia will be 
outlined. 

Lantern slide demonstration will include hiatus 
hernia, other types of diaphragmatic hernia, and 
various lesions in this region which may cause con- 
fusion in diagnosis. 

Course No. 11 : Tuesday, 8 :30-10 a.m. 

F. E. TEMPLETON, M.D., Cleveland, Ohio 

Technique of Diagnosis of Duodenal Lesions 
by the Mucosal Relief Method 

The conditions influencing the demonstration of a 
mucosa] surface, the equipment and the technique 
used in examining the stomach and duodenum are 
discussed. The factors influencing the demonstration 
of mucosal surfaces are outlined as follows: 

A. Physical Factors 

1. The state of the medium 

2. The condition of the mucosa 

3. The contents of the lumen 

4. The build of the patient 

B. Anatomical Factors 

1. Demonstration of single surfaces 

2. Demonstration of superimposed surfaces 

3. Clinical applications 

a. Under normal conditions 

b. Under pathological conditions 

C. Physiological Factors 

I. Passive factors 

a. Respiration 
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b. Position of the patient 

c. Transmitted pulsation 

d. Pressure 

(1) Extrinsic 

(2) Intrinsic 

e. Muscular 

(1) Tonus 

(2) Peristalsis 

2. Active factors 

a. Autonomic theory of Forssell. 

After briefly discussing the filming fluoroscope or 
“spot” machine, the technique of examination will be 
discussed in detail as follows: 

A. Preparation of the patient 

B. The media 

C. Planning the examination 

D. Actual roentgenologic examination 

1. A routine method 

a. Fluoroscopy 

2. Procedures for special situations 

a. Diaphragmatic hernia with a brief discus- 
sion of the phrenic ampulla 

b. Cascade stomach 

c. Pyloric obstruction 

d. High posterior bulb, and antrum 

e. Air in the duodenal bulb 

f. Patients too ill to stand 

g. Infants 

3. Indications for exposing of the film 

a. The “spot” film 

b. The “survey” film 

4. Application of pressure 

Course No. 12: Tuesday, 8:30-10 a.m. 

W. WALTER WASSON, M.D., Denver, Colo. 

Diseases of the Lesser Circulation 

This course will be an attempt to discuss the dy- 
namics of the lesser circulation with a detailed pres- 
entation of the anatomy and the physiology. Every 
day the roentgenologist is endeavoring to evaluate in 
terms of pathology the air content of the lungs and 
the dynamics of the chest as a whole, and particularly 
of the lesser circulation. It is hoped that a few addi- 
tional factors may be added to the present knowledge 
m regard to the lesser circulation. There will be a 
brief presentation of the clinical diseases of the lesser 
circulation. 

Course No. 13: Tuesday, 8 :30-10 a.m. 

K. E. CORRIGAN, Ph.D., Detroit, Mich. 

Radium Physics 

This will include natural radioactive disintegra- 
tion, the particles emitted by radioactive materials, 
half life, average life, units and the uranium disin- 
tegration series. 


Course No. 14: Tuesday, 8:30-10 a.m. 

WALTER C. POPP, M.D., Rochester, Minn. 

Roentgen Therapy for Infectious Processes 

A short introduction will be given covering the the- 
ories as well as the experimental work done by vari- 
ous workers, and the action of roentgen rays on 
infectious processes will be explained. Emphasis will 
be placed on the selection of technique for both acute 
and chronic processes. The handling of acute infec- 
tions with small dosages will be considered in some 
detail. Statistics will be shown indicating the experi- 
ence in the treatment of acute sinusitis at the Mayo 
Clinic. Methods of treatment of a variety of common 
infections will be presented as individual entities. 


Courses No. 15 and 20: Tuesday and 
Wednesday, 8 :30-10 A.M. 

MERRILL C. SOSMAN, M.D. 
HOWARD ARMSTRONG, M.D. (by invitation) 
ORVILLE BAILEY, M.D. (by invitation) 
Boston, Massachusetts 
Peter Bent Brigham Hospital and the 
Harvard Medical School 

Four Rare Diseases — Clinical, Pathological and 

Roentgenological Aspects: (1) Acute Dissemi- 
nated Lupus; (2) Periarteritis Nodosa; 

(3) Erythema Nodosum; 

(4) Sarcoidosis 

(Courses require two days for completion. 

Not a repeater) 

These four diseases appear frequently enough in 
the roentgenologist’s practice to warrant detailed 
descriptions of their clinical course, laboratory diag- 
nosis, pathological findings and, above all, the 
roentgenographic aspects. One of them (acute dis- 
seminated lupus) has responded well to roentgen 
therapy. Complete summaries of each disease from 
the above mentioned aspects will be presented along 
with illustrative cases and methods of treatments. 

Course No. 16: Wednesday 8 :30-10 a.m. 
ROSS GOLDEN, M.D., New York, N. Y. 

Certain Aspects of Motility Disturbances in 
the Small Intestine 

This course will include a discussion of the nor- 
mal anatomy and the basic physiology involved in 
the three groups of intestinal movements. After 
dealing briefly with the normal, the disturbed motor 
function associated with nutritional disorders, liver 
disease, hypoproteinemia, ileus, and allergy will be 
discussed. An attempt to explain these disturbed 
motor phenomena in terms of basic physiology will 
be made. 



lOO 


Society Proceedings, Correspondence and News Items 


July, 1944 


Course No. 17: Wednesday, 8 :30-10 a.m. 

LESTER W. PAUL, M.D., Madison, Wis. 

Diseases of the Mediastinum and 
Associated Conditions 

In this discussion will be included those lesions 
which produce mass shadows of abnormal character 
within and adjacent to the mediastinum. The anat- 
omy of the mediastinum and of the tracheobronchial 
lymph nodes will be reviewed, followed by a discus- 
sion of the roentgen anatomy of these parts. The 
roentgen aspects of the diseases affecting the media- 
stinal and tracheobronchial lymph nodes will be 
presented in some detail, including acute and chronic 
nonspecific infections, fungous infections, tubercul- 
ous adenitis in adults and primary tuberculosis. Jn 
this latter connection the lymph node changes seen 
in erythema nodosum will be discussed. Also refer- 
ence will be made to sarcoid disease and an attempt 
will be made to correlate these conditions as far as 
present knowledge permits. The various primary and 
secondary tumors involving the lymph nodes will be 
covered, particularly Hodgkin’s disease, lymphosar- 
coma, and metastases from primary tumors else- 
where. 

Illustrative cases will be used in which serial roent- 
genograms show the appearance of the chest before 
the development of the disease, its course, and in 
some instances a return to normal. Emphasis will be 
placed on the recognition of early changes as shown 
by serial roentgenograms. Other diseases which may 
produce abnormal shadows in the mediastinum will 
be discussed, including lesions of the spine, pulmon- 
ary artery, aorta, esophagus, acute and chronic 
mediastinitis, intrathoracic thyroid, enlargement of 
the thymus, and certain forms of cancer of the bron- 
chial tree. Cardiac lesions will not be included except 
as they must be differentiated from extracardiac ab- 
normalities. 

Course No. 18: Wednesday, 8:30-10 a.m. 

OTTO GLASSER, Ph.D., Cleveland, Ohio 
Electronics in Radiology 

This new course, being given for the first time, will 
correct the impression, being foisted on the American 
public, about “newness” of electronics which actu- 
ally is about fifty years old. 

Course No. 19: Wednesday, 8 : 30-10 a.m. 
MAJOR MILTON FRIEDMAN, M.C., A.U.S. 

Biologic Reactions of Tissue to Radiation 

The development of radiation therapy techniques 
has been predominantly based on the disappearance 
of the tumor and the cure rate. These indices are too 
remote from the immediate event to permit observa- 
tions and evaluations of a specific technique. Hence 
the great number of “schools” of treatment. 


The application of certain clinical and experimen- 
tal observations of the immediate response of the 
tumor are helpful in reducing empiricism in radiation 
therapy. The mechanisms of the histological effect of 
radiation on tumors, the recovery processes, and the 
lethal tumor dose are three features discussed and 
correlated. 

Histologic examination of biopsy specimens of a 
tumor under irradiation yields information of funda- 
mental importance concerning the efficiency of treat- 
ment technique for a particular case. Radiation 
destroys tumor cells in several ways. Radiosensitive 
tumors are affected differently from radioresistant 
tumors. Observation of the rate and method of reces- 
sion of different tumors suggests specific rates of 
application of radiation for each type of tumor. 

Consideration of the recovery process becomes 
progressively more important with increased under- 
standing of its behavior. 

It is necessary to construct the plan of treatment 
on the basis of the daily and total tumor dose in 
order to intelligently apply the above principles. 
This procedure permits intelligent handling of a le- 
sion, reveals the inefficiency of many commonly 
employed irradiation techniques, and places the 
treatment on a substantial basis. 

Course No. 20: Wednesday, 8:30-10 a.m. 

Continuation of Course No. 1 5. 

Course No. 21 : Thursday, 8 .•30-10 a.m. 
HARRY M. WEBER, M.D., Rochester, Minn. 

Lesions of the Colon Frequently and 
Easily Overlooked 

Advanced pathologic processes occurring in the 
large intestine usually produce relatively marked 
morphologic changes in the part of the intestine 
affected, and so are discovered without great diffi- 
culty at roentgenologic examination. Certain clini- 
cally important lesions, however, never become 
large, or produce alarming symptoms even when 
small, or are encountered so early in their develop- 
ment that very obvious morphologic changes have 
not as yet taken place, and thus are easily overlooked 
at roentgenologic examination. This discussion will 
be limited to the roentgenologic diagnosis of small 
neoplastic lesions of the large intestine, and to those 
roentgenologically recognizable changes which sig- 
nify the earliest manifestations of certain important 
non-neoplastic lesions of this division of the alimen- 
tary tract. The conduct of the roentgenologic exami- 
nation of the large intestine will be reviewed briefly, 
and advantages and limitations of the various diag- 
nostic procedures currently used in this field will be 
discussed in considerable detail. 
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Course No. 22; Thursday, 8 :30-10 a.m. 

C. C. BIRKELO, M.D., Detroit, Mich. 

Pulmonary Tuberculosis 

This presentation will consist of a lantern slide 
demonstration of both the common and unusual 
forms of pulmonary tuberculosis. The primary tuber- 
culous infection, as it occurs in the child and young 
adult, will be demonstrated. Reinfection tuberculosis 
of both the productive and exudative types will be 
shown and the commonly accepted methods of treat- 
ment will be briefly discussed. 

Differential diagnosis will include roentgen-ray 
demonstration of cases which resemble tuberculosis 
but have been found to be bronchopneumonia, pri- 
mary and metastatic tumors of the lungs, bronchiec- 
tasis and cystic disease, lung abscess, mitral heart 
disease, and silicosis. All material presented will con- 
sist of proved cases. 

Course No. 23: Thursday, 8 :30-10 a.m. 

SAMUEL BROWN, M.D., Cincinnati, Ohio 

Roentgen Differentiation of Abdominal Tumors 

This course will cover the roentgen diagnosis of 
extra-gastrointestinal tumors by an indirect method 
of approach which consists in the study of the stom- 
ach and intestines in their relation to the neighboring 
organs. It has been found that, in the presence of a 
tumor arising from any of the adjacent organs, char- 
acteristic changes take place in the relation, position, 
and contour of the hollow viscera according to the 
position of the body as a whole. With these facts at 
our disposal, it has been possible to diagnose the 
presence of, location, and origin of many a tumor in 
the abdomen. 

Course No. 24: Thursday, 8 :30-10 a.m. 

MAURICE LENZ, M.D., New York, N.Y. 

Roentgen Therapy of Hodgkin’s Disease 
and Lymphosarcoma 

Though primary regression of most clinically ap- 
preciable masses of Hodgkin’s disease and lympho- 
sarcoma is usually obtained by roentgen therapy, 
survival beyond three years is observed in only a 
small proportion of cases. In an effort to analyze the 
causes of these poor results, the relationship between 
the clinical characteristics and the technique of 
roentgen^ therapy was studied in all patients with 
Hodgkin s disease and lymphosarcoma treated by 
roentgen irradiation at the Presbyterian Hospital, 
Isew York, between 1915 and 1941. The result of 
this investigation will be discussed informally. 


Courses No. 25 and 30: Thursday and 

Friday, 8 : 30-10 a.m. 

EUGENE P. PENDERGRASS, M.D. 
GEORGE W. CHAMBERLIN, M.D. 

P. BOLAND HUGHES, M.D. (by invitation) 
Philadelphia, Pennsylvania 

Roentgenology of the Urinary Tract 

(Course requires two days; the first three items 
will be considered on the first day and the second 
three on the second day) 

1. Roentgen methods and materials 

a. Evaluation of types of examination 

b. Use and limitation of roentgen procedures 

c. Dangers of urography 

а. The normal urinary tract 

a. Physiology 

b. Anatomy 

c. Roentgen interpretation 
j. Anomalies and variants 

a. Embryology of some of the common anomalies 

b. Role of the anomalies in the development of 
disease 

c. Late results of anomalies 

4. Roentgen interpretation of genitourinary tract 
disease 

a. Stones 

b. Infections 

c. Tumors 

d. Cysts 

e. Miscellaneous 

5. Value of urography in disease primary outside of 
the urinary tract 

a. Aneurysms 

b. Retroperitoneal tumors and infections 

б. Cystoscopy and urethrography 

Course No. 26: Friday, 8 :30-10 a.m. 

LEO G. RIGLER, M.D., Minneapolis, Minn. 

Roentgen Manifestations of Acute 
Abdominal Disorders 

1. Roentgen technique in acute abdominal disorders. 
Special technical procedures are necessary in the 

examination of patients. Variations from the usual 
technique in the examination of the abdomen, the 
difficulties, and special procedures necessary will be 
detailed. 

2. Indications for roentgen examination in acute ab- 
dominal disorders. 

The various acute processes in the abdomen in 
which roentgen examination is of great assistance in 
establishing either the diagnosis or aiding in deter- 
mining the extent and nature of the process will be 
presented. 
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3. Analysis of the scout film of the abdomen. 

a. The normal appearance of the roentgenogram 
of the abdomen without contrast medium. 

The soft tissue shadows, the appearance of the 
gastrointestinal tract with and without preparation 
and under varying conditions will be demonstrated. 

b. The abnormal roentgenogram without con- 
trast medium. 

A discussion of the physiologic and pathologic fac- 
tors in the production of changes in the abdomen will 
be undertaken. 

An analysis of the various findings which can be 
obtained with different types of acute abdominal dis- 
orders and their differential diagnosis will be pre- 
sented. 

Demonstrations will be given of the roentgen find- 
ings in : (i) peritonitis; ( 2 ) intra-abdominal abscess; 
(3) small intestinal obstruction; (4) large intestinal 
obstruction. 

4. Value of roentgen examination in the acute abdom- 
inal disorders. 

An estimation of the reliability of the various 
roentgenologic signs and their contribution toward 
the practical handling of the patient will be pre- 
sented. 

Course No. 27: Friday, 8 :30-10 a.m. 
HOLLIS E. POTTER, M.D., Chicago, HI. 

Roentgen Findings in Low Back Pain 

A review of both the more common and the rarer 
roentgen findings in low back pain which must be 
considered in the clinical diagnosis, the prognosis, 
and the treatment. Differentiation between vertebral 
injury and vertebral disease, congenital and acquired. 


Course No. 28: Friday, 8 :30-10 a.m. 

ROBERT A. ARENS, M.D. 

IRVING F. STEIN, M.D. (by invitation) 

Michael Reese Hospital, Chicago, 111. 

Gynecography : Pneumoperitoneum and 
Hysterosalpingography 

The presentation will consist of a round table dis- 
cussion including the history, armamentarium re- 
quiied, and technique for complete gynecography, 
including transuterine and transabdominal methods, 
pneumoperitoneum and hysterosalpingography alone 
and combined. The roentgenological procedure in- 
cluding the exposure, distance, posture, etc., will 
also be shown. Consideration will also be given to the 
diagnostic value of the method, its therapeutic ap- 
plication in tuberculous peritonitis and salpingitis 
and also the value of the transuterine insufflation in 
sterility. The teaching value of the method to stu- 
dents will be stressed. Lantern demonstration. 

Course No. 29: Friday, 8:30-10 a.m. 

HERBERT E. SCHMITZ, M.D. 

JOHN F. SHEEHAN, M.D. (by invitation) 
Chicago, 111. 

Treatment of Carcinoma of the Uterus 

This course will consider early diagnosis, planning 
of treatment, dosage, and the more common compli- 
cations of carcinoma of the uterus and of the uterine 
cervix. Pathologic changes induced by irradiation in 
carcinoma of the uterus and of the uterus itself will 
be presented. 

Course No. 30 : Friday, 8 :30-10 a.m. 

Continuation of Course No. 25. 
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PLAN OF PRESENTATION 

Sunday 

2-5 P.M. 

Monday 

8 : 30-10 A.M. 

Tuesday 

8 : 30-10 A.M. 

I. Diseases of the Esophagus, 
Stomach and Duodenum 

F. H. Squire, M.D. 

J. B. Eyerly, M.D. 

G. J. Rukstinat, M.D. 

J. M. Dorsey, M.D. 

"D. P. Slaughter, M.D. 

6. Gallbladder and Pancreas 

B. R. Kir.klin, M.D. 

II. Technique of Diagnosis of 
Duodenal Lesions by Mucosal Re- 
lief Method. 

1 

F. E. Templeton, M.D. 

2. Roentgenologic Diagnosis of 
Neurological Lesions 

T. J. Wachowski, M.D. 

Eric Oldberg, M.D. 

Percival Bailey, M.D. 

P. C. Bucy, M.D. 

A. S. J. Petersen, M.D. 

7. Roentgenological and Patho- 
logical Study of Pneumonias 

L. R. Sante, M.D. 

12. Diseases of the Lesser Cir- 
culation 

W. W. Wasson, M.D. 

3. Nuclear Physics. 

2- 3 P.M. 

K. W. Stenstrom, Ph.D. 
Information Please 

3- 5 P-M- 

U. V. Portmann, M.D. 

Edith H. Quimby, Sc.D. 

Otto Glasser, Ph.D. 

J. L. Weatherwax, M.S. 

R. L. Landauer, Ph.D. 

8. Practical Problems in Dosage 
Measurement 

Edith H. Quimby, Sc.D. 

13. Radium Physics 

K. E. Corrigan, Ph.D. 

7-9 P.M. 

4. Carcinoma of the Breast 

T. Leucutia, M.D. 

J. J. Moore, M.D. 

H. A. Oberhelman, M.D. 

B. H. Orndoff, M.D. 

Janet Towne. M.D. 

Maj. J. C. Cook, M.C. 

E. W. Hall, M.D. 

9. Pelvimetry by Modification 
of Various Methods 

Fred 0 . Coe, M.D. 

1 4. Roentgen Therapy for Infec- 
tious Processes 

W. C. Popp, M.D. 

5- Film Reading Session 

M. C. Sosman, M.D. 

Ross Golden, M.D. 

E. P. Pendergrass, M.D. 

10. Diaphragmatic Hiatus Hernia 

Max Ritvo, M.D. 

1 5 and 20. Continuous. Four Rare 
Diseases: Clinical, Pathological 
and Roentgenological Aspects 

M. C. Sosman, M.D. 

Howard Armstrong, M.D. 

Orville Bailey, M.D. 
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for the courtesy of the sender. Selections will be made Jor review in the interest oj our readers as space permits. 


Outline of Roentgen Diagnosis: An Orien- 
tation IN THE Basic Principles of Diag- 
nosis BY THE Roentgen Method. By Leo 
G. Rigler, B.S., M.B., M.D., Professor of 
Radiology, University of Minnesota, Minne- 
apolis, Minnesota. Second edition. Fabricoid. 
Price, S6.50. Pp. 196, with 254 illustrations. 
Philadelphia: J. B. Lippincott Company, 
1943 - 

This book is exactly what the title indicates. 
It represents a comprehensive outline of roent- 
gen diagnosis, and is an excellent book for the 
student in roentgenology, or for the general 
practitioner who wishes to learn briefly diag- 
nostic criteria of various diseases. 

This book includes eleven sections in which 
the following subjects are considered: 

Section One. General Principles of Roentgen 
Diagnosis. 

Section Two. Bones and Joints. 

Section Three. Diseases of the Spine and 
Spinal Cord. 

Section Four. The Skull and its Contents. 
Section Five. The Thorax. 

Section Six. The Digestive Tract. 

Section Seven. The Biliary Tract. 

Section Eight. The Abdomen, Miscellaneous. 
Section Nine. The Urinary Tract. 

Section Ten. The Female Generative Organs. 
Section Eleven. Miscellaneous Topics. 

In addition to the text the author has in- 
cluded 0,54 well chosen illustrations and dia- 
grams. 

The author is an experienced radiologist who 
has a large practice. He is entirely competent to 
judge the type of cases with which the average 
practitioner is confronted. 

The publishers are to be congratulated on the 
type of print, which is readable and not tiring 
to the eyes, and the illustrations, which are ex- 
cellent. 

Eugene P. Pendergrass 

The 1943 Year Book of Radiology. Diag- 
nosis: Edited by Charles A. Waters, M.D., 
Associate in Roentgenology, Johns Hopkins 
University; Assistant Visiting Roentgenolo- 
gist, Johns Hopkins Hospital; Associate Edi- 


tor, Whitmer B. Firor, M.D., Assistant in 
Roentgenology, Johns Hopkins University; 
Assistant in Roentgenology, Johns Hopkins 
Hospital; On leave with the Armed Forces. 
Therapeutics: Edited by Ira I. Kaplan, B. Sc., 
M.D., Director, Radiation Therapy Depart- 
ment, Bellevue Hospital, New York City; 
Associate Radiologist, Lenox Hill Hospital, 
New York City; Clinical Professor of Surgery, 
New York University Medical College. Cloth. 
Price, $5.00. Pp. 456, with 378 illustrations. 
Chicago: Year Book Publishers, Inc., 1943. 

Despite the problems and distractions of war, 
there seem to be enough advances in roentgen 
diagnosis, enough improvements in treatment, 
and enough new and interesting cases to war- 
rant the publication of numerous scientific 
journals. So long as articles are worth publishing 
in journals, so long is there need for abstracting 
and collecting them in convenient form for the 
busy man. In fact, there is now greater need 
than ever to conserve the time and energy of 
war weary doctors. 

This need is met by the latest Year Book of 
Radiology which contains abstracts, brief re- 
views and comments on the most important 
publications of 1942 and the early months of 
1943. Following the old custom of the auto- 
mobile manufacturers, the Year Book appears 
several months before the year is over, so the 
present volume has been in use for a long period 
and has already justified the advance notices of 
publishers and early reviewers. 

The “radiologic practice quiz” of twenty 
questions appearing on the cover is very in- 
triguing, and the number might well be ex- 
panded to one hundred or more. Many spe- 
cialists would no doubt fail to answer correctly 
all of the twenty questions, and reading of the 
text is bound to bring up many bits of valuable 
information. That there are also points of con- 
troversy is borne out by frequently interspersed 
editorial comments, for Waters, Kaplan and 
Firor do not hesitate to criticize unfavorably as 
well as favorably, and there are, of course, many 
who would not agree with either the author or 
the comment. 

Dr. Kaplan has reviewed the entire field of 
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radiation therapy in an introduction of twenty- 
eight pages. This is alone worth the reading but 
it stimulates one to search the abstracts and 
even the original articles for further informa- 
tion. Waters and Firor have followed the same 
excellent plan of previous years in classifying 
diagnostic articles by body systems and tissues. 
The selections are well chosen for reader inter- 
est and the illustrations are numerous and well 
reproduced. 

Space to list the contents is lacking but the 
student is well rewarded for the time spent with 
the 1943 Year Book of Radiology. Those who 
have past volumes will make sure that their 
series is unbroken. 

E. Walter Hall 

Fractures and Dislocations for Practi- 
tioners. By Edwin O. Geckeler, M.D., Fel- 
low of the American College of Surgeons; 
Fellow of the American Academy of Ortho- 
paedic Surgeons; Diplomate of the American 
Board of Orthopaedic Surgery. Third edition. 
Cloth. Price, $4.50. Pp. 361, with 320 illustra- 
tions. Baltimore, Maryland: Williams & Wil- 
kins Co., 1943. 

The author has achieved a condensed text- 
book on fractures and dislocations which well 
expresses the best conservative opinions of ther- 
apy today. This is a well balanced book, riding 
no hobbies of therapy, but stressing the funda- 
mental principles of fracture therapy with em- 
phasis on conservative methods of treatment. 

By word and illustration, the essential de- 
tails of treatment are presented with thorough 
simplicity. The author has properly empha- 
sized the types of fractures which the practi- 
tioner would treat; the more complicated frac- 
tures and problems are recognized as properly 
referred to the more experienced bone surgeon. 

An excellent bibliography is appended to 
each chapter for those who desire more informa- 
tion. 

This book is an excellent text for students 
and an excellent review of the modern concept 
of treatment of fractures and dislocations for 
the practitioner. It is quite possible that this 
readable simple book will stimulate the reader 
to more extensive study of original articles and 
to texts of broader scope. Frequently, the large 
encyclopedic textbooks present such a colossal 
task to the busy practitioner that they remain 


unread. This text is interestingly written, au- 
thentic and of distinct educational value. 

Carl E. Badgley 

The Hospital in Modern Society. Edited by 
Arthur C. Bachmeyer, M.D., Director, Uni- 
versity of Chicago Clinics; Director, Hospital 
Administration Course, University of Chi- 
cago, and Gerhard Hartman, Ph.D., Director, 
Newton ■ Hospital, Newton Lower Falls, 
Mass. Cloth. Price, $5.00. Pp. 768. New 
York: The Commonwealth Fund, 1943. 

This volume is an excellent compilation of 
carefully evaluated articles dealing with the 
many and varied phases of hospital administra- 
tion. They have been collected for the use of the 
hospital director, his assistant, the department 
head, and board members or trustees who are 
desirous of a more thorough understanding of 
hospital procedure. The topics presented in- 
clude almost every aspect of medical adminis- 
tration, ranging from the duties of the trustees 
and the financial control of an institution, to 
food service and housekeeping. Not the least 
important is a carefully selected and extensive 
bibliography which is appended to each section 
of the book. Certainly this publication should 
be a valuable and reliable source of information 
to those mentioned above, or to anyone who 
wishes to familiarize himself with any division 
of hospital administrative practice. 

In reading the articles in this collection, one 
cannot help but be impressed with the debt 
which the public in general, and the clinicians 
in particular, owe to the hospital administrators 
for the modern and efiFective business methods 
which they have developed for the management 
of institutions for the care of the sick. With the 
inability of the average physician to manage 
his own business afifairs efficiently, there might 
be the same application of slipshod ideas to 
hospital management if it were not for the now 
highly developed and efficient specialized prin- 
ciples of business management which have been 
developed by the hospital administrators of this 
country. This book is highly recommended to 
those who have an interest in this particular 
phase of hospital practice, for it can be read 
with profit by anyone who cares to familiarize 
himself with the business aspect of such organi- 
zations. 

Cyrus C. Sturgis 
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ROENTGEN DIAGNOSIS 

SKELETAL SYSTEM 

Semmes, R. Eustace, and Murphey, Francis. 
Syndrome of unilateral rupture of sixth cer- 
vical intervertebral disk, with compression 
of seventh cervical nerve root. J. Am. M. 
Ass., April 10, 1943, 121, 1 209-1 2.14. 

From a review of the literature it would seem 
that most of the ruptured discs in the cervical 
spine produce either bilateral or unilateral cord 
pressure and that discs causing nerve root 
symptoms alone are very rare. Semmes and 
Murphey believe that exactly the reverse is 
true; that an undetermined number of patients 
with pain in the precordium, in the shoulder 
and in the arm, who heretofore were thought to 
have coronary thrombosis, angina pectoris, ar- 
thritis of the cervical spine, brachial plexus, 
neuritis and neuralgia, bursitis, scalenus anticus 
syndrome, cervical rib or discogenetic disease 
will be found to have a rupture of one of the 
lower cervical discs. Unilateral rupture of the 
sixth cervical disc with compression of the 
seventh cervical nerve root causes as definite 
a syndrome as similar lesions of the fourth and 
fifth lumbar discs. Four such cases are here re- 
ported, 3 of these already proved at operation. 

Each patient gave a history of numerous 
cricks in the neck recurring intermittently for 
months or years preceding the attack of radiat- 
ing pain. The pain radiated in each case to three 
general regions: (i) the precordium, (2) a point 
just medial to the upper angle of the scapula 
and (3) down the lateral and medial surfaces 
of the arm. In each instance there was consid- 
erable difficulty in breathing and a sense of 
impending death and in i case cyanosis. After a 
few days or weeks the precordial pain abated 
to some extent and that in the rhomboid region 
and arm became more pronounced. Three pa- 
tients complained of definite numbness and 
weakness in the index finger and slight numb- 
ness in the middle finger. Roentgen examination 
of the cervical spine showed a straightening of 
the cervical curve in each instance. There was 
no evidence of hypertrophic arthritis in any of 
these cases at the beginning of symptoms. The 
diagnosis of this condition was made solely on 


the basis of the history and physical findings- 
No contrast medium in the spinal canal was 
used. 

The operative procedure was carried out un- 
der local . anesthesia. Subtotal hemilaminec- 
tomy was performed and the loose fragments of 
fibrocartilage were removed, thus relieving the 
pressure on the nerve. Two of the 3 patients op- 
erated on now are relieved completely of all of 
their original pain; whereas the third, although 
relieved of the shoulder pain, still has some dis- 
comfort in the arm and occasional pain in the 
precordium. 

Hypertrophic arthritis and/or narrowing of 
the intervertebral disc rarely causes nerve root 
pressure or pain. Rupture of any intervertebral 
disc may result in hypertrophic changes on the 
edges of the adjacent vertebrae. — S. G. Hen- 
derson. 

Duncan, William, and Hoen, Thomas I. A 
new approach to the diagnosis of herniation 
of the intervertebral disc. Surg., Gynec. & 
Obst., Aug., 1942, 75, 257-267. 

The authors, working at the Hospital for 
Special Surgery maintained by the New York 
Society for the Relief of the Ruptured and Crip- 
pled, found that the accepted neurologic and 
myelographic criteria for diagnosis of the herni- 
ated disc often led to error. Therefore, they em- 
ployed a new diagnostic approach which is 
proving satisfactory. 

Three types of herniation were noted: (i) a 
simple herniating mass of fragmented cartilage 
and degenerative nuclear material distending 
the intact posterior capsule; (2) in the second 
type, the joint capsule has been ruptured and 
the cartilaginous sequestra have migrated into 
the extradural space; (3) there is fibrous fixation 
of the protrusion and involved nerve elements 
and frequently bony proliferation within the 
joint capsule. 

Diagnosis. Special bending roentgenograms 
are taken in lateral flexion to both sides and in 
forward flexion and extension. In the majority 
of the authors’ cases, these roentgenograms 
have demonstrated a lack of spinal mobility 
localized to the involved joint. On the involved 
side, the joint may fail to narrow as much as the 
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joints above and below or may even remain 
wedged open. Bending to the painful side usu- 
ally demonstrates little, if any, resiliency within 
the affected joint. Lateral views of the spine 
with the patient in extreme flexion and exten- 
sion may also demonstrate a mechanical ob- 
struction in the posterior aspect of the joint 
which will be apparent in the view in extension. 
The involved disc will fail to allow extension as 
do the joints above and below. It is emphasized 
that these “bending films” serve primarily to 
establish the level rather than the presence of a 
disc protrusion. 

A patient with a disc protrusion faces the 
problem of transmitting the body weight along 
the spinal column without compressing the dis- 
eased area of the disc, thus avoiding further ex- 
trusion of the cartilaginous debris along the 
course of the herniation. To do this, one must 
tilt the spine away from the involved area of the 
disc. This posture entails a list of the spine away 
from the side of the lesion, and, since the mass is 
extruding posteriorly, an attitude of forward 
flexion is assumed. — Mary Frances Vastine. 

Smith, Alan DeForest, and Miller, Lawson 
E., Jr. The laminagraph as an aid in the 
treatment of chronic osteomyelitis. Surg.y 
Gynec. Obst.y Oct., 1942., 75, 507-509. 

One of the difficulties often encountered in 
the treatment of chronic osteomyelitis is the 
accurate localization of abscesses which give rise 
to recurrent attacks of pain, swelling, and fever. 
When a laminagraph was acquired by the New 
York Orthopaedic Hospital it was used in these 
cases. The authors conclude: (i) an increase of 
bone detail is available by the use of the 
laminagraph; (2) the laminagraph affords better 
localization of a bone abscess with regard to 
both site and level; (3) the laminagraph may 
help in the prevention of operation for just one 
abscess when more may be present; (4) the use 
of lipiodol in draining sinuses is suggested when 
roentgenographic examinations are made. — 
Mary Frances Vastine. 

Blaisdell, Jack, and Harmon, Paul H. Sup- 
purative joint disease and its relation to py- 
ogenic osteomyelitis; a review of end-results 
of 67 involved joints in 57 patients; modern 
chemotherapeusis. Siirg., Gytiec. £5? Obst., 
April, 1942, 7^, 796-808. 

The authors found 57 patients with suppura- 


tive joints in the records of the Guthrie Clinic 
and these cases represent the basis for this com- 
prehensive study of suppurative joint disease. 
The considerations in the article which are of 
roentgenological interest include: 

1. The chief conditions to be considered in 
differential diagnosis are {a) acute rheumatic 
fever; {b) sympathetic sterile joint effusion pro- 
duced by trauma or neighboring infection; {c) 
intermittent hydro-arthrosis; (rt') joint tubercu- 
losis; (1?) hemophilia; (/) traumatic hemarthrosis, 
which may accompany marginal fractures and 
“sprains”; {g) acute rheumatoid arthritis in 
children. Still’s disease; (h) acute bursitis; (/) 
peri-articular cellulitis; (J) small fractures and 
sprains. 

2. When the patient with suppurative joint 
disease is first examined no bone or joint ab- 
normality will be seen on the roentgenogram 
unless the patient has had previous neighboring 
bone disease, {a) The earliest roentgen finding 
is narrowing of the joint space; (b) deminerali- 
zation of the bones due to acute suppuration 
may not be visualized by roentgen examination 
until three to four weeks after onset. (It may be 
seen as early as seven days following the onset 
of the infection); (c) there is progressive de- 
mineralization of the bones as visualized by 
roentgenograms taken at weekly or fortnightly 
intervals; {d) if the pus is not removed, solution 
of the cartilage promptly occurs and the joint 
will show erosion of the bony articular cortex 
or sequestration of this structure with solution 
of the underlying cancellous bone. 

3. A certain number of pyogenic joints are 
confused with tuberculous joint involvement as 
the roentgen appearance is likely not to be char- 
acteristic of either. Aspiration with or without 
joint irrigation is the only means of diagnosis. 

4. Frequency of joint involvement by sup- 
puration is in the following order: hip, knee, 
ankle, shoulder, elbow, and wrist. 

5. The necessity of early diagnosis by joint 
aspiration and bacterial culture and smear is 
shown, since upon the results from bacterial 
culture and smear the proper chemotherapeutic 
agent is selected. When this information is lack- 
ing during the first few hours, the chemical 
agents that are active against the hemolytic 
Staphylococcus aureus are to be used presump- 
tively and change, if any, made as the result 
of the bacteriological findings. In children who 
have acute joint complications following upper 
respiratory and middle ear infections, sulfanil- 
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amide is to be used presumptively . — Mary 
Frances Vastine. 

Borak, J. Relationship between the clinical and 
roentgenological findings in bone metastases. 
Surg.^ Gynec. fi?. Obst., Nov., 1942., 75, 599“ 
604. 

It has long been recognized that carcinoma- 
tous metastases may be present in bones with- 
out this invasion being visible roentgenologi- 
cally. This is particularly true of the vertebral 
bodies. Tumor cells brought to the bone by the 
blood stream via the nutrient arteries, settle 
primarily in the wide spaces of the spongy por- 
tion. Thus, the compact portion of bone is af- 
fected primarily only in rare instances. The ver- 
tebrae are particularly rich in spongy bone so 
this is probably the reason why they are so 
often the site of predilection of metastases. 
Spongy bone forms a wide meshwork of very 
thin trabeculae while the compact bone forms a 
thick layer of dense bone tissue. Consequently, 
the spongy bone produces a shadow of much less 
density than the compact bone. It is, therefore, 
understandable that lesions in the vertebrae 
may go undetected since the latter consist ex- 
clusively of spongy bone . — Mary Frances Vas- 
tine. 

Thomas, Atha. Vascular tumors of bone; a 
pathological and clinical study of twenty- 
seven cases. Surg., Gynec. & Obst., April, 
1942, 74, 777-795- 

This paper is the result of a study of all the 
vascular tumors recorded with the Registry of 
Bone Sarcoma of the American College of Sur- 
geons; it also includes 1 personal cases. An at- 
tempt is made to analyze and classify further 
all the vascular tumors of the Registry. An 
analysis of current opinions on the pathogenesis 
and classification of vascular tumors in general 
is presented in an attempt to clarify the con- 
fusion that exists concerning this controversial 
group of tumors. 

Benign Angioma. 

1. This is a highly differentiated structure 
composed of fully developed blood vessels, 
which grows slowly and with little evidence of 
cellular activity. 

2. Probably the vertebrae are the most com- 
mon site for these tumors. The flat bones of the 
skull, pelvis, and shoulder are involved fre- 
quently, the long bones of the extremities being 
next in frequency. 


3. In the vertebrae the tumor often produces 
pressure on the cord with neurological signs of 
varying degree. Occasionally vertebral angioma 
associated with epidural angioma has been re- 
ported. 

4. The roentgenographic appearance in the 
vertebrae is characteristic. There is an irregular 
absorption of bony trabeculae and a thickening 
of the remaining vertical trabeculae with result- 
ing parallel vertical striations and loss of the 
normal homogeneous structure. Not uncom- 
monly these trabeculations extend into the ver- 
tebral arches. 

Involvement of the flat bones often presents a 
characteristic “sunburst” appearance. Bony 
trabeculations radiate from a common center. 

The roentgenographic appearance of angioma 
of long bones has been described as the unique 
“soap bubble” effect. There are coarsely multi- 
loculated areas of rarefaction which expand the 
shell of bone to paper-like thinness, giving a 
cystic appearance resembling giant cell tumor. 
In angioma, however, the loculations are some- 
what smaller and within them there is a fine 
fibrillary framework. The cortex is usually not 
expanded as in giant cell tumor or bone cyst 

5. Treatment consists of irradiation or opera- 
tion or both. The danger of severe hemorrhage 
from operation must be considered, especially 
in operations on the cranium and spine. Meyer- 
ding found angioma of bone to be somewhat 
radiosensitive, and under moderate dosage re- 
peated at regular intervals for a number of 
months it gradually regresses until healed. 

Malignant Angioma. Histologically, the ma- 
lignant angiomas may be divided into two 
groups, the angio-endothelioma and the angio- 
sarcoma. 

I. Ayjgio-eiidothelioma. A resume of current 
opinion indicates that the question whether an- 
gio-endothelioma of bone exists as a pathologi- 
cal and clinical entity is still a controversial one 
although the evidence suggests that such a 
tumor of bone does occur. It is an angioblastic 
tumor but with an epithelium-like structure dif- 
ficult to distinguish from metastatic carcinoma. 
Geschickter and Ewing state that angio-endo- 
theliomas are usually found in the ends of long 
bones. The roentgenogram shows nothing whic 
can be considered diagnostic. There is rare- 
faction and destruction, and rarely, bone pro- 
duction. Some reveal well defined septa. 

1. Angiosarcoma. There seems to be almost 
as much confusion associated with the angio- 
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sarcoma group of vascular tumors as with an- 
gio-endothelioma. The author defines these tu- 
mors as those showing proliferating vascular en- 
dothelium with new blood vessel formation in 
which the vasoformative tendency is the pre- 
dominant feature. The clinical and roentgeno- 
graphic signs are in no way distinctive, being of 
little value in differentiating angiosarcoma from 
other malignant bone tumors. — Mary Frances 
Vastine. 

Anderson, Carl E., and Saunders, John B. 
DE C. M. Primary adamantinoma of the ulna. 
Surg.^ Gynec. C? Oht., Sept., 1942, 75, 351- 

356- 

The authors believe that the case reported is 
the first recording of this tumor in a long bone 
other than the tibia. 

The adamantinoma is an infiltrating epi- 
thelial tumor, arising from basal cells. It grows 
in a stroma of fibrous tissue and reproduces, to 
a certain extent, the histological characteristics 
of the primitive tooth bud. 

Pathologically, the tumor is a soft, spongy, 
gray, indistinctly lobulated, vascular growth 
which occupies the central portion of the shaft 
of the bone and expands it without breaking 
through the cortex. 

Clinically, adamantinoma of the long bones 
exhibits the following characteristics: (i) it pos- 
sesses a limited type of malignancy. It may 
erode the bone to a considerable extent but it 
will not invade adjacent tissues or metastasize; 
(2) either males or females may develop the 
tumor. The age incidence is from twenty-two 
to forty-six years; (3) the chronicity and slow 
growth of the tumor are noteworthy; the time 
elapsing between discovery of the tumor and 
surgical treatment in the reported cases has 
varied from ten months to sixteen years with 
the occurrence of only local extension; (4) all 
patients give a definite history of trauma; (5) 
aching pain is often noted but the usual present- 
ing symptom is the presence of a tumor mass. 
Tenderness, increased local temperature, edema 
and fluctuation may be present in some in- 
stances; (6) the tumor has a very strong tend- 
ency to recur if not completely removed. (7) 
radiosensitivity of the tumor is low. 

The treatment is complete surgical excision, 
resection, or amputation. 

Roentgenologically, the tumor appears as a 
polycystic, expanding central tumor with sharp 
outlines and a fine trabecular pattern. No peri- 


osteal reaction or new bone formation is seen. 
There are no worn or eroded margins. A fine 
honeycombed appearance is often seen which is 
not usually present in bone cysts or giant cell 
tumors. — Ma7y F7-ances Vastine. 

ViNKE, Theodore H., and White, Edgar H. 

Congenital narrowing of the lumbosacral 

space. Sia-g., Gynec. ^ Obst., May, 1943, 76, 

551-555- 

In roentgen interpretations of the painful 
low back, increasingly greater emphasis is being 
placed upon the finding of a narrowed lumbo- 
sacral intervertebral space. For the past several 
years, it has been stressed that such a narrowing 
usually resulted from a herniation of the nucleus 
pulposus. However, this is no longer felt to be 
true. A narrowing of the intervertebral space 
at the site of a ruptured disc probably occurs in 
only a small percentage of cases. In fact, it has 
been shown that narrowing often occurs at a 
different level than the site of extropulsion as 
found at operation. 

Another explanation for the narrowing of the 
lumbosacral intervertebral space is the disin- 
tegration of the annulus fibrosus and nuclear 
material incidental to the wear and tear of life. 
The concept is particularly reasonable since 
such narrowing is seen in those backs which, 
through structural anomalies, are mechanically 
weaker than normal. Incomplete sacralization, 
asymmetrical facets, an acute lumbosacral an- 
gle, and defects in the posterior elements, all 
make a relatively vulnerable joint unstable. 

The incidence of congenital narrowing of the 
intervertebral space occurs often enough to be 
of diagnostic significance. The authors re- 
viewed the roentgenograms of the lumbosacral 
junction in 300 children and 3 such cases were 
found. It was believed that any narrowing oc- 
curring in this age group (five to fifteen years) 
not resulting from such obvious pathological 
processes as tuberculosis, sclerosis, osteochon- 
dritis, or osteomyelitis must be of congenital 
origin. Roentgenograms of these cases revealed 
associated anomalies, lumbarization or sacrali- 
zation being present in all instances. 

Six case reports are given in all of which there 
was narrowing of the lumbosacral intervertebral 
disc but in which the pain could be adequately 
explained on a basis other than that of a herni- 
ated disc. The absence of leg signs or reflex 
changes plus an excellent response to conserva- 
tive management constituted the evidence 



II2, 


Abstracts of Roentgen and Radium Literature 


against a pathological process of the disc. — 
Ma7j Frmices Vastine. 

Lee, Harold G., and Horan, Thomas B. In- 
ternal fixation in injuries of the ankle. Surg., 
Gynec. Obst., May, 1943, /d, 593-599. 

This paper classifies those injuries of the an- 
kle that are operative. Operative reduction, 
when indicated, should be carried out as soon as 
possible, preferably within from twenty-four to 
forty-eight hours after the injury. The opera- 
tive treatment which is required in each in- 
stance is outlined. 

Fi-acture of the Lowe)- End of the Fibula. The 
lower fibula may be fractured as the result of 
forcible external rotation of the foot or of turn- 
ing the foot directly outward on the leg. The 
astragalus as it twists in the joint mortise and 
strikes against the edge of the external malleo- 
lus is the shearing force that causes the fracture. 
Such a fracture is the typical injury received in 
skiing when the point of the ski, turned out- 
ward, catches in the snow, and the skier pitches 
forward, twisting the ankle. The fracture line is 
usually oblique from side to side or extends as a 
long fracture line with its center at the joint 
surface. The exact circumstances under which 
operation is indicated in fractures of the lower 
end of the fibula are outlined. 

Trimalleolar Fractures. The trimalleolar frac- 
ture, consisting of fractures of the posterior 
tibial surface and both malleoli, presents no 
problem when the triangular-shaped fragment 
of the tibia is small in size. However, when a 
large fragment is separated, it is difficult to re- 
duce the fracture and to maintain the fragment 
in the corrected position. Disability is particu- 
larly marked in women, who are most likely to 
sustain this fracture, because of the fact that 
when high heels are worn the weight-bearing 
line falls through the posterior half of the tibial 
surface. 

Fracture of the Anterior ■ Tibial Surface. A 
fracture of the anterior weight-bearing surface 
of the tibia in which a wedge-shaped fragment 
is broken off and the foot displaced forward, re- 
quires operative reduction. This fracture is 
practically always of the comminuted type. 

Fracture of the Internal Malleolus. Occasion- 
ally in an isolated fracture at the base of the in- 
ternal malleolus, an obstacle to closed reduction 
is presented by a curtain of soft tissue that is 
interposed between the tibia and the fractured 
rnalleolar surface. If such a fracture is not ac- 
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curately reduced, a fibrous union takes place, 
causing the area to be tender and painful and 
the joint mortise to be unstable. 

Pott's Fracture. Another obstacle to reduction 
(one obstacle was discussed in the preceding 
paragraph) in Pott’s fracture is the dislocated 
posterior tibial tendon. 

Separatio7i of the Tibia and Fibula. A separa- 
tion of the tibia and fibula as the result of the 
tearing of the tibiofibular ligament may occur 
in conjunction with a fracture in the region of 
the ankle or as a separate entity. If the condi- 
tion is not recognized, disability may ensue 
from the disrupted relation between the astrag- 
alus and the tibia by the widening of the ankle 
mortise. 

Sepa7‘ation of the Lower Epiphysis of the 
Fibula. In this epiphyseal injury, the fragment 
is rotated backward, with the tip of the fibula 
acting as a fulcrum, and it occasionally takes 
with it a jagged spicule of bone from the fibular 
shaft. Reduction by closed methods is pre- 
vented both by the fulcral end of fibula and 
spicule of bone. 

Recu7re77t Dislocatio7t of the Pe7'oneal Tendons. 
Recurrent slipping of a peroneal tendon over 
the lower end of the fibula is accompanied by an 
uncomfortable jarring snap from which the pa- 
tient seeks relief. — Ma7y F7‘ances Vastine. 

Miller, Donald S., and de Takats, Geza. 

Posttraumatic dystrophy of the extremities; 

Sudeck’s strophy. Surg., Gynec. Obst., Nov., 
1942, 75> 558-582. 

Sudeck’s atrophy was first described by Su- 
deck in 1900. Shuele found an incidence of post- 
traumatic dystrophy as high as 5 per cent 
among 500 cases of sprain. It is believed that if 
the diagnosis of this syndrome is made early 
enough a long standing disability may be 
avoided. There are certain criteria which make 
for correct diagnosis: 

I. Persistent pain of a burning character with 
paroxysmal aggravations presented by a pa- 
tient whose injury is properly immobilized, non- 
infected and seemingly on the way toward a 
normal course of repair, should make one suspi- 
cious of an early beginning reflex dystrophy. 

a. The extremity is warm and there is edema 
of the subcutaneous tissues and joint capsule. 

3. Osteoporosis does not occur until several 
weeks after the injury. There is spotty decalci- 
fication of the small bones of the hand or foot 
and in the metaphysis of long bones where vas- 
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cularity of the bone is the greatest. Later, the 
mottled, spotty bone atrophy becomes diffuse 
at which time it is indistinguishable from osteo- 
poroses of other origin. It must be emphasized 
that the diagnosis should not be made on the 
basis of roentgenograms alone. The syndrome 
may be present without roentgen evidence or it 
may be subsiding when the bone changes are 
at their height. The greatest value of the roent- 
genograms lies in serial examinations. 

'Differeyitial Diag?tosis. 

1. Atrophy of disuse. This is painless and not 
associated with marked vasomotor phenomena. 
Bone atrophy is diffuse, comes on slowly and 
improves on resumption of activity of the part. 

2. Bone atrophy due to inflammation of 
joints. There is usually actual destruction 
around the joint in these cases. 

3. Aseptic necrosis of bone. A rarefaction of 
bone is seen in the aseptic necrosis following 
vascular occlusions. 

Preventio 7 i. 

1. Careful attention to injuries affecting liga- 
ments, tendons, and musculature as well as 
bone. 

2. Early and adequate control of pain. 

3. Alleviation of the patient’s fear and anxi- 
ety. 

The authors have done over 100 blood flow 
determinations on 12 patients. In posttraumat- 
ic dystrophy, an increased blood flow to the 
part has been demonstrated. A total of 33 pa- 
tients suffering from early, intermediate, and 
late stages of the disease is reported. — Mary 
Frances Vastine. 

Bothe, Frederick A., Simpson, H. Murray, 
and Rowntree, Leonard G, Traumatic and 
spontaneous fractures in exophthalmic goiter. 
Snrg., Gynec. & Obst., Sept., 1942, 75, 357- 
360. 

To date, only 7 cases of spontaneous fracture 
in cases of exophthalmic goiter have been re- 
ported. In the majority of instances in which it 
has occurred, the hyperthyroidism has been 
marked, long continued, and accompanied by 
extreme demineralization and decalcification of 
the bony skeleton. 

The case reported constitutes the only one 
m which both traumatic and spontaneous frac- 
tures have occurred following earlier partial re- 
moval of the thyroid gland. 


Von Recklinghausen first described the de- 
mineralization of the skeleton in a case of hy- 
perthyroidism in 1891. Aub et al. reported an 
increase in the excretion of calcium and phos- 
phate in clinical hyperthyroidism. They found 
the average excretion in cases of thyrotoxicosis 
231 times greater than that in a normal indi- 
vidual. The serum phosphatase has been found 
to be elevated in cases of hyperthyroidism. Pain 
is the outstanding symptom associated with the 
skeletal changes. The pain is relieved following 
thyroidectomy but the recalcification of the 
skeleton is a very slow process. — Mary Frances 
Vastine. 

Lee, Harold G. Fractures of the humeral con- 
dyles in children. Surg., Gynec. & Obst., 

July, 1942, 75, 97-102. 

Thirty-two cases of fractures of the humeral 
condyles in which the end-results were studied 
are reviewed. In the series of 32 cases there are 
13 fractures of the lateral condyle, 16 fractures 
of the medial epicondyle, 2 of the less common 
fractures of the internal condyle, and i of the 
rare fractures of the lateral epicondyle. Open 
intervention is the accepted method of treat- 
ment of these fractures. However, as is gen- 
erally true when condylar fractures are treated 
conservatively, satisfactory functional results 
were obtained by closed methods in many of the 
cases in this series. 

The roentgenographic study of the end-re- 
sults were interesting: 

(1) Fractures of the Extei-nal Condyle. In the 
fractures that had been treated operatively, a 
well developed condyle in good position was 
seen. The fractures that had been handled con- 
servatively showed an enlarged condyle with 
non-union or malunion. 

(2) Fractures of the Medial Epicotidyle. 
Roentgen studies of the end-results in these 
fractures usually showed an enlarged fragment 
that had pulled away from its bed. These 
changes were observed in cases that had been 
treated either operatively or conservatively. It 
is difficult to explain such findings in cases that 
have been reduced accurately. Proliferative is- 
lands of bone showed around the outer margins 
of the joint in most of the fractures involving 
the medial epicondyle. Then, too, failure of 
union between the medial epicondyle and the 
humeral shaft, which normally takes place 
about the eighteenth year of life, was noted in 
most instances. Of particular interest in the 
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roentgenograms of 2, cases of operative excision 
of the medial epicondyle were islands of bone 
that suggested regeneration. — Mary Frances 
Vastine. 

Sachs, Maurice D., and Hill, Harold A. 
Complications of infero-anterior (axillary) dis- 
location of the shoulder joint as demon- 
strated by roentgenograms. Swg., Gynec. & 
Obst., Nov. 194a, 75, 639-646. 

The authors believe that the mechanism of 
the infero-anterior dislocation is as follows: 
The arm is abducted and internally rotated. 
Trauma is transmitted along its longitudinal 
axis, forcing the head inferiorly under the in- 
ferior lip of the glenoid (subglenoid dislocation). 
The lateroposterior portion of the humeral head 
impinges on the glenoid lip as it is forced ante- 
riorly through the capsule into the axilla. 

Complications of the inferoanterior disloca- 
tion include: (i) The so-called compression de- 
fect in the lateroposterior head of the humerus. 
This is best seen when the roentgenogram is 
taken with the arm in internal rotation. A sharp 
vertical line of condensation extending down- 
ward from the top of the head of the humerus, 
parallel and slightly lateral to the shaft axis, 
comprises the medial border of the defect, (a) 
Fracture of the greater tuberosity. This is pro- 
duced by impingement of the glenoid lip of the 
tuberosity. (3) Fracture of the inferoanterior lip 
of the glenoid. (4) Cystic changes in the head 
of the humerus. (5) Cystic changes in the region 
of the bicipital groove. The authors describe the 
roentgenologic technique they have developed 
for demonstrating this groove. The result is a 
tangential view of the shoulder in which a 
smooth notch is seen in the center of the 
humerus (the bicipital groove). On each side 
of the groove are prominent walls of the lesser 
and greater tuberosities. — Mary Frances Vas- 
tine. 

Odgers, S. L., and Hark, F. W. Habitual dis- 
location of the shoulder joint. Surg., Gynec. 
& Obst., Aug., 194a, 75, 2.2,9-234. 

Tears in the capsule of the shoulder joint 
under the subscapularis can be demonstrated 
in the dissecting room. Their location varies 
slightly, some being between the middle and in- 
ferior glenohumeral ligament, some between the 
glenoid ligament and the rim of the glenoid 
fossa, a few being humeralward to the inferior 


glenoid ligament. This pathological picture is 
consistently found in the so-called direct force 
dislocation of the shoulder joint which is the 
forerunner of the habitually dislocating shoul- 
der. Repair of this rent seems to be the proper 
treatment for preventing subsequent disloca- 
tions. — Mary Frances Vastine. 

Morel, Mervyn P. A case of spina bifida oc- 
culta of the 1 2th dorsal and ist lumbar verte- 
brae. Brit. y. Radiol., May, 1942, 75, 154. 

A case of the above-named anomaly is de- 
scribed and illustrated with a roentgenogram. 
The patient was a young man, aged twenty-one, 
who complained of pain in the right lower ab- 
domen. Appendectomy had been performed 
without relief. Deformity of the spine was found 
on examination and a roentgenogram showed 
spina bifida occulta of the twelfth dorsal and 
first lumbar vertebrae. There \yas also a spina 
bifida occulta of the fifth lumbar vertebra. As 
the pain did not interfere with the patient’s 
work he was discharged. 

This is a rare anomaly. Walker and Bucy ex- 
amined 5,967 roentgenograms of the twelfth 
dorsal vertebra and 6,290 roentgenograms of 
the first lumbar and found spina bifida occulta 
once in each series. The condition apparently 
had no clinical significance in the above-de- 
scribed case. — Audrey G. Morgan. 

Campbell, R. J. C. A case of osteochondritis 
disiccans occurring in a young soldier accepted 
for military service. Brit. y. Radiol., May, 
1942, 75, 138-140. 

A case of osteochondritis dissecans seen in 
Iceland in a soldier twenty-six years of age is 
described. He gave a history of having sprained 
his ankle some six years ago and at the same 
time the left knee was flexed under him. Some 
time later he began to compain of pain in the 
knee. Though he reported this knee complaint 
he was accepted for military service but since 
coming to Iceland has never been able to endure 
long marches. 

The roentgen findings in this condition are 
characteristic. The roentgenogram of this case 
is given. It shows an oval shadow, denser 1 
anything than the surrounding bone. This ova 
structure is surrounded by a narrow translucent 
zone of decalcified bone. _ ^ 

In these cases there may be separation o 
bone fragments, or joint mice, or separation 
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may not yet have occurred. If it has not im- 
mobilization and rest in bed should be tried for 
several weeks. If the fragment has separated 
operation is indicated. 

The author believes this lesion is particularly 
well seen in the lateral view, while Liebman and 
Iseman believe it is best seen in the anteropos- 
terior view and is apt to be overlooked entirely 
in the lateral view. — Audrey G. Morgan. 

Rolleston, H., Orton, G. H., and Russ, S. 
The use of x rays in the manipulation of frac- 
tures of the extremities. Brit. J. Radiol.^ Feb., 
1942'j ^5, 63-64. 

The taking of roentgenograms should be the 
usual means used in the examination of frac- 
tures but in exceptional cases the manipulation 
of such fractures under screen control may be 
necessary. This is a dangerous method for the 
surgeon at best and if he takes the risk he must 
do it on his own responsibility. Such work 
should be performed only by senior surgeons. 

The operating room should be satisfactorily 
darkened. The previous roentgenograms of the 
case should have been seen and memorized, and 
not examined in the bright viewing box immedi- 
ately before the manipulation. The apparatus 
should be operated by a technician who has had 
special training for this work, and he should 
keep a log book recording the factors with ac- 
tual times of screening involved. The tube- 
screen distance should not be less than 20 nor 
more than 30 inches. The apparatus should not 
be set at more than 65 kv. and 2 ma. An auto- 
matic cut-out can be incorporated in the set 
which will cut out if these factors are exceeded. 
All apparatus should be shock-proof. An in- 
tegrating time switch is useful. All exposures 
should be made with a timing device. The fluor- 
escent screen, faced with lead glass, should be 
of modern manufacture and in good condition. 
The hands of the operator or his assistants must 
not come within the direct beam. The crypto- 
scope (a fluorescent screen fitted to the head 
and supplied with a hood) is very dangerous and 
should never be used. — Audrey G. Morgan. 

Samuel, Eric. Some minor injuries of bones 

and joints. Brit. J. Radiol.., March, 1942, 15, 

77-84- 

Young adults, particularly in military life, 
frequently suffer minor injuries of bones and 
joints, frequently repeated. It is important to 
recognize these injuries as some of them are 
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comparatively harmless and others may lead to 
serious disease in later life if not properly 
treated. Cases of a number of these injuries are 
described and illustrated with roentgenograms. 
The commonest minor lesion of bone is simple 
periostitis which can be differentiated from sub- 
periosteal new growth by the fact that the cor- 
tex beneath it is unchanged. A second form of 
minor injury is myositis ossificans caused by 
tears in the periosteum. Injuries may be caused 
by a group of fractures variously known as in- 
sufficiency fracture, fatigue fracture or march 
fracture. These are frequently met with in army 
training. 

The commonest minor injury to a joint is 
acute sprain. This is generally caused by a partial 
tear of one of the ligaments. The tear usually 
heals by fibrous tissue but sometimes calcifica- 
tion occurs at the site of the injury. It is im- 
portant to differentiate between end-results, 
such as calcification, and the changes due to an 
active process such as osteochondritis dissecans. 
The latter is the commonest injury of joint car- 
tilage. It is seen more frequently in the medial 
condyle of the knee than elsewhere. Oblique 
views of the knee joint should be taken when it 
is suspected and serial roentgenograms are also 
important. A rarer form of injury following 
minor trauma is avascular necrosis of a part of 
a bone, known as Fanner’s disease. Recurrent 
effusions into the knee joint may occur from 
damage to the menisci or cruciate ligaments. 
This results in thickening of the synovial mem- 
brane and disuse atrophy of the bones. This 
coarse atrophy can be differentiated from the 
fine homogeneous atrophy generally seen in tu- 
berculous joints. — Audrey G. Morgan. 

ROENTGEN AND RADIUM THERAPY 

Adair, Frank E. Role of surgery and irradia- 
tion in cancer of the breast. J. Am. M. Ass., 

Feb. 20, 1943, 1 21, 553-559- 

Adair reviewed the operable cases of cancer 
of the breast seen at Memorial Hospital from 
1920 to 1936, inclusive, of which there were 
1,996. 

For purposes of the study he determined to; 
(i) Evaluate radiation therapy as the sole agent 
in the cure of mammary cancer. (2) Evaluate 
radical surgery alone. (3) Evaluate the combi- 
nation of preoperative irradiation together with 
radical surgery. (4) Evaluate the combination 
of immediate radical surgery and postoperative 
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irradiation. (5) Evaluate the combination of 
simple mastectomy with axillary irradiation. 

All of the breast cases were classified as fol- 
lows: 

I. Malignant tumors of the breast: 

Carcinoma: 

1. Primary operable. 

2. Operable after a local excision. 

3. Primary inoperable. 

4. Recurrent inoperable. 

5. Prophylactic. 

Sarcoma: 

II. Benign tumors of the breast. 

III. Lesions due to injury. 

IV. Inflammatory diseases of the breast. 

Since 1933 the base of operability has been 
broadened. That is, many patients who were 
formerly considered totally inoperable are now 
being treated by combined surgery and irradia- 
tion, because investigation reveals that irradia- 
tion failed to cure them. It is now known that 
in mammary cancer, if there is much actual 
bulk to be handled by radiation therapy, it will 
fail. 

For a period of six years every patient whose 
condition was operable was subjected to pre- 
liminary irradiation routinely without any sug- 
gestion of “selectivity.” When one compares the 
results when patients are treated in this way 
with treatment by immediate radical mastec- 
tomy followed by irradiation a month or six 
weeks later, one finds that the cure rate is 
higher among those treated by the latter meth- 
od. To the author’s mind this phase of the 
controversial problem of the value of preopera- 
tive irradiation is definitely settled. He believes 
that one reason for the fact that cases treated 
by preoperative irradiation followed by surgery 
do not have as high a cure rate as those treated 
by immediate surgery and then postoperative 
irradiation is the loss of time necessary for the 
irradiation to be given. In all probability the 
good done by the preoperative irradiation is 
more than overcome by the loss of time result- 
ant from delivering the dosage and waiting for 
the skin damage to repair. 

The only criterion for effectiveness in therapy 
is the percentage of the total number salvaged. 
During the first five years, 1920 to 1924 inclu- 
sive, only 8 per cent of the total breast cancer 
material obtained a five year salvage. In ex- 
planation of this Adair suggests first that the 
patients are coming to the surgeon earlier in the 
course of their disease as a result of education 
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on the subject of cancer on the part of women. 
Second, as a result of coming earlier there is less 
bulk of axillary involvement with greatly in- 
creased opportunity for cure. Third, by experi- 
ence we no longer are referring a patient with 
only a moderate opportunity for cute by sur- 
gery to the roentgen department, where there is 
less opportunity for cure. Fourth, the cure rate 
has gone up in those cases in which there is 
axillary involvement, because irradiation is here 
of decided value, particularly in groups'3 and 4 
(on the malignancy scale). Not only does ir- 
radiation have a direct inhibitory effect on the 
remaining cancer cells; probably more impor- 
tant is the locking-up process of the cancer cells 
in the added scar and fibrous tissue as a result of 
irradiation. 

In considering the amount of irradiation de- 
sirable as a postoperative procedure common 
sense should be our guide. A sufficient amount 
should be given to control the residual axillary 
disease and at the same time not enough to pro- 
duce lymphedema of the arm. If there is a 
moderate amount of axillary involvement a to- 
tal of 1,800 to 2,000 roentgens is given. If there 
is a large amount of axillary disease, with can- 
cer spread over as far as the costoclavicular lig- 
ament 2,000 to 2,250 roentgens may be given. 

In summarizing, the writer says this study 
shows that the preferable method of treating 
operable breast cancer is immediate radical 
mastectomy combined with postoperative ir- 
radiation. The poorest end-results obtained in 
this study were in those unselected cases given 
irradiation only. — S. G. Henderson. 

Kaplan, Ira I. Irradiation of the spleen and 

pituitary for control of puberal bleeding. 

J. Am. M. Ass., April 10, 1943, 121, 1199 " 

1201. 

Kaplan states that an entirely unwarranted 
fear that irradiation may do harm to the 
generative organs is one of the main reasons 
why this well tested method is not more 
generally utilized in the treatment of irregular 
bleedings in young girls. When roentgen ther- 
apy is properly employed, permanent suppres- 
sion of ovarian function and damage rare y 
occur. Streeter is quoted as saying that t e 
more primordial the cells the more resistant 
they are to roentgen irradiation, whereas ova 
in the later stages of their differentiation are 
easily destroy^ed by roentgen irradiation, an 
the primordial cells which will produce t eir 
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successors are perhaps not so easily affected. 
Roentgen treatment that the patient receives 
may kill off all the follicles but in the course of 
time the primordial ovarian tissue produces new 
crops of eggs along with their accessory cells 
and this finally results in the resumption of 
menstruation. 

Treatment over the spleen can be adminis- 
tered without much danger of affecting the 
ovaries, the indirect effect on the ovaries being 
considerably less than the supposed damage re- 
sulting from direct ovarian irradiation in young 
women and girls. In menorrhagia at puberty or 
just beyond this period, roentgen therapy to the 
spleen and on the pituitary can be safely ad- 
ministered without interfering with subsequent 
ability to bear children. 

The author cites the case of a young woman 
suffering from irregular menstrual bleeding and 
hemorrhage for nine years, previously treated 
with medication without response. The condi- 
tion was moderately controlled by roentgen 
therapy to the spleen and pituitary and she 
eventually resumed normal menstruation. She 
married at the age of twenty-two and gave 
birth to a perfectly normal child about two 
years later. — S. G. Henderso7i. 

Taylor, Howard C., Jr., and Greeley, 
Arthur V. Factors influencing the end-re- 
sults in carcinoma of the ovary; report of a 
series of 138 patients treated from 1910 to 
1935. Surg., Gymec. & Obst., May, 1942, ^4, 
928-934. 

The authors reviewed 198 cases of ovarian 
tumor including 138 cancers of the ovary and 60 
papillary cystadenomas. The principal factors 
which may vary the actual end-results as well 
as the figures as reported include: 

I. Gross Extent of Disease. It is well recog- 
nized that the gross extent of the ovarian car- 
cinoma at the time the operation is undertaken 
IS the most important single consideration in 
prognosis. 

2.. Types of Ovarian Tumor. The granulosa 
cell tumors and dysgerminomas have a rela- 
tively favorable prognosis. In the largest group, 
the papillary serous and pseudomucinous ade- 
nocarcinomas, 88 in number, there was a five 
year cure rate of 15.9 per cent. 

3. Histological Degree of Maligna77cy. The 
differentiated tumors of perhaps doubtful ma- 
lignancy had a very much better prognosis than 
the others. 


I17 

4. Radiatio77 Tlwapy. Postoperative roent- 
gen treatment of ovarian cancer was begun at 
the Roosevelt Hospital in 1928. For the first 
three years the therapy consisted in a single 
high voltage treatment given to each of four 
fields. From 1931 to 1933, four pelvic fields 
were treated, each receiving 670 r in one dose. 
From 1933 to the present time, four fields have 
been used, each receiving five exposures of 300 
to 360 r at each treatment. 

Postoperative roentgen therapy was appar- 
ently responsible for the five year cure of 2 cases 
in which recurrence was otherwise certain, but 
the effect of roentgen irradiation on the per- 
centage of five year cures and on survival curves 
was less than has been frequently claimed. — 
Ma7y F7'a77ces Vastine. 

Donovan, M. S., and Warren, Shields. Per- 
sistence of tumor after preoperative radium 

treatment for cancer of the corpus uteri. 

S7i7-g., Gynec. Obst., June, 1942, /4, 1106- 

iiii. 

This work is summarized as follows: 

1. Radiation therapy has won for itself an 
important place in the treatment of carcinoma 
of the body of the uterus. In the inoperable and 
technically operable groups of patients it is the 
only curative form of treatment available, and 
it provides about 10 per cent and 30 to 50 per 
cent five year survivals in these respective 
groups. 

2. In the operable group of patients there has 
been a widespread opinion for some years that 
preoperative irradiation, chiefly by means of 
intrauterine radium, followed by hysterectomy 
and salpingo-oophorectomy one to two months 
later, would accomplish a higher percentage of 
cures than either irradiation or surgery alone. 
Accordingly, this has been advocated as the 
method of choice for treating this type of can- 
cer. 

3. More recent publications indicate doubt 
as to the wisdom of using preoperative radiation 
therapy as a routine measure in the operable 
cases. Good results have been obtained from a 
combination of surgery with postoperative 
roentgen irradiation. 

4. Forty-six proved cases of carcinoma of the 
uterine body have been reviewed, all of which 
were treated by intrauterine radon and com- 
plete hysterectomy at least six weeks after the 
irradiation. 
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5. In only 5 cases was the uterus found to be 
free of carcinoma when removed. 

6. This investigation does not throw light on 
the question of the value of irradiation in pre- 
venting vaginal metastases. 

7. In deciding whether or not to use preop- 
erative irradiation, the relative advantages of 
possibly destroying the tumor or decreasing its 
chance of implantation must be balanced 
against the delay and inconvenience to the pa- 
tient. — Ma 7 y Frances Vastine. 

Cutler, Max. Complications of radiotherapy 

in cancer of the cervix. Stirg., Gynec. ^ Obs(., 

April, 1942, 74, 867-870. 

The complications which may be met in the 
treatment of cancer of the cervix with radium 
and roentgen radiation include: 

I . Occlusion of the Cervical Carial. Occlusion of 
the canal by the growth renders introduction of 
radium (which is the usual initial procedure) 
difficult and sometimes impossible. This diffi- 
culty can be obviated by initiating the treat- 
ment with external and vaginal irradiation. 
Regression of the lesion will follow so that the 
cervical canal can be located for insertion' of 
radium without undue trauma and with no 
danger of perforation. 

3. Injury to Skin and Subcuta^ieous Tissues. 
Early injury to the skin consists of an “epi- 
dermite” which expresses itself as a moist de- 
nuded surface caused by a complete loss of the 
superficial layers of the epidermis. Late skin 
injury consists of telangiectasis, atrophy and, 
in extreme cases, ulceration. The production of 
the “epidermite” should be avoided by pro- 
tracting the total duration of treatment to five 
or six weeks and by adhering to the other prin- 
ciples of adequate filtration, limited surface 
areas, and low intensity. 

Connective tissue damage, including injury 
to blood vessels, shows itself in the form of 
edema. This may appear within twenty-four 
hours of treatment or it may occur later during 
the irradiation. It is an indication for immediate 
reduction in the intensity of treatment. 

3. Injury to Blood. The general apprehension 
regarding the dangers to the blood forming or- 
gans accompanying massive irradiation for can- 
cer of the cervix is not supported by the most 
authentic evidence. All difficulties can be 
avoided by identifying the occasional patient 
with hypersensitivity to irradiation of the white 
blood cells. 


4. Injury to Bladder. Serious damage to the 
bladder can occur only as a result of faulty ir- 
radiation. 

5. Injwy to Rectwn. The rectal mucosa is one 
of the most radiosensitive tissues in the body. 
The first reaction is usually a watery diarrhea 
with two to four liquid stools daily, which 
comes on during the third week of external ir- 
radiation when a little less than half of the 
treatment has been completed (4,000 r or 150,- 
000 mg-hr.). The only change in treatment 
required by this reaction is a reduction in the 
size of the skin field. If the rectal reaction be- 
comes more severe, the daily dose must be re- 
duced or the size of the field diminished or the 
treatment discontinued for several days or 
longer. A profuse, severe diarrhea accompanied 
by colic-like pain is due to overdosage and 
should be avoided. 

6. Late Post-hradiation Sclerosis of Pelvic 
Tissues. Late sclerosis of the pelvic tissues may 
occur years after intensive irradiation for can- 
cer of the cervix. This state may be accompa- 
nied by occlusion of the vagina and cervix fol- 
lowed by pyometra, vaginal sclerosis, rectal ob- 
struction, and occlusion of the ureters followed 
by pyelonephrosis or pyelonephritis. 

7. Post-irradiation Intestinal Obstruction Re- 
sulting from Benig 7 i Shlcture of hUestme. This 
complication, although rare, is of the greatest 
importance. Unless it is considered, a diagnosis 
of recurrence is usually made. The clinical pic- 
ture is classically that of intestinal obstruction. 

8. Localized hjfection. This may be divided 
into three groups: [a) early pyometra which 
appears toward the end or within several weeks 
after irradiation; {b') late pyometra which -oc- 
curs from one to several years after treatment; 
(c) late infectious parametritis which arises one 
to three years after radiation treatment. 

9. Localized and Generalized pjfection during 
■ pTadiation of Cervical Cancer. Infection during 

the process of irradiation is by far the most im- 
portant complication associated with the radio- 
therapy of cancer of the cervix, the 2 per cent 
mortality charged against this procedure being 
due almost exclusively to the activation 0 
hemolytic streptococci by the irradiation, j ^ 
incidence of hemolytic streptococci in cervica 
cancer is variously reported by different au 
thors. Virulent hemolytic streptococci are pro 
ably less frequent in early lesions. A bacterio^ 
logical examination should be made in ever) 
case before treatment as the infected cases re 
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quire special attention. — Ma7y Frances Vas- 
ime. 

ScHEFFEY, Lewis C., Thudium, William J., 
and Farell, David M. End results in the 
treatment of carcinoma of the cervix, 15-year 
report, 1921-1936. Am. J. Obst. & Gynec., 
June, 1942, 43, 941-954. 

Five and ten year end results obtained in the 
treatment of carcinoma of the cervix on the 
Gynecological Ward Service at Jefferson Medi- 
cal College Hospital have already been pub- 
lished. This study adds 137 patients making a 
grand total for the fifteen year period of 293 
patients seen and 277 treated with a follow-up 
figure of 97.2 per cent. Approximately 7 per 
cent of the lesions were classified histologically 
as adenocarcinoma, the remainder being squa- 
mous cell type. 

Extent of Inooloement. (i) 12 per cent were 
early cases; (2) 81 per cent were advanced 
cases; (3) 6 per cent had received primary treat- 
ment elsewhere. 

These figures are discouraging for they would 
seem to show that patients seen with a rela- 
tively early lesion are comparatively rare. 

Age^ Incidence.^ Parity, Race, (i) 27 per cent 
of the patients exhibited cervical carcinoma be- 
fore the age of forty; 57 per cent of the patients 
were between forty and fifty-nine years of age. 
The youngest patient was a twenty-two month 
old infant, the youngest adult was twenty-two 
and the oldest patient eighty-four; (2) 85 per 
cent of the patients were nulliparous; (3) 9.8 
per cent of the patients were Negroes and i.o 
per cent were Jewish. 

Results of Treahnent. (i) The absolute salvage 
was 12.9 per cent (absolute salvage being the 
number of patients alive following treatment 
when the observation period is reported, based 
on the total number of patients actually seen), 
(j) The relative salvage was 13.7 per cent (rela- 
tive salvage being the number of patients alive 
following treatment when the observation pe- 
riod is reported, based on the number of pa- 
tients actually treated). (3) The five-year sal- 
vage was 23.1 per cent (the number of patients 
treated who have survived five years or longer 
but have eventually died of carcinoma, of an 
intercurrent condition, or of an entirely differ- 
ent malignant growth). 

Note: The percentage of surviving patients 
who were over forty years of age when they re- 
ceived their initial treatment was about twice 


as large as the corresponding percentage of sur- 
vivors under forty. 

Treatmettt with Irradiation. The patients 
treated with both radium and roentgen irradia- 
tion presented superior survival rates. There is 
some evidence in favor of the hypothesis that 
those patients receiving preliminary irradiation 
show a higher salvage rate. 

Carxinorna of the Cervical Stump. The inci- 
dence of carcinoma of the cervical stump was 
4.7 per cent. The results of treatment in cervical 
stump carcinoma have been better than with 
carcinoma of the cervix in general. 

Technique of Irradiation. 

Radium: The technique has changed over the 
fifteen year period. Since 1938 three 50 mg. cap- 
sules screened with 1.5 mm. of platinum intra- 
cervically placed and ten 10 mg. needles screened 
with 0.5 mm. of platinum interstitially placed 
have been used. From 1928 until 1936, 3,600 
mg-hr. was the dosage adminstered. 

Roentgerr Rays: Since 1938, two anterior and 
two posterior portals cross-firing on the uterus 
have been used. Two areas have been treated 
daily each receiving 200 r, measured in air. 
Treatments were continued until a well marked 
erythema was obtained (which will occur as a 
rule with a total of 1,600 to 2,400 r to each por- 
tal). Such a series requires about three weeks. 
Radium application has been delayed for two to 
three weeks following preliminary external ir- 
radiation. 

Histologic Grading and Prognosis. The im- 
practicability of attaching prognostic signifi- 
cance to the histologic grading of carcinomatous 
lesions of the cervix is noted . — Mary Frances 
Vastine. 

MISCELLANEOUS 

Munro, Donald, and Elkins, Charles W. 
Two-needle oxygen myelography; new tech- 
nique for visualization of spinal subarach- 
noid space. Surg., Gynec. Obst., Dec., 1942, 
75 , 729-736. 

The authors have modified a technique for 
spinal air injections described by Chamberlain 
and Young in 1939. Instead of using a single 
needle, two needles are used and oxygen in- 
stead of air is employed as the medium for in- 
jection into the subarachnoid space. 

One needle is placed low in the lumbar region 
and the other needle is placed at the desired 
cephalad level of fill. If the entire canal is to be 
visualized, the cephalad needle is placed in the 
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cisterna magna. As the patient’s head is low- 
ered, fluid will flow from the cephalad needle 
and as this occurs, oxygen is slowly injected 
into the caudal needle. It has been found that 
20 to 30 cc. is sufficient to fill the lumbar area, 
40 to 50 cc. the midthoracic and lumbar areas, 
and 75 to TOO cc. the entire spinal canal. — 
Mary Frances Vastine. 

Boyd, Douglas. A simple radiographic table 

for Smith-Petersen pinning of the femoral 

neck. Brit. J. Radiol.^ 1942^5 94“95- 

A table is described and illustrated which 
simplifies the taking of a lateral roentgenogram 
so necessary in pinning the neck of the femur. It 
is made of wood and any good joiner can make 
it. The body of the table is a heavy frame 4 feet 
long by 18 inches wide and 5 inches deep. The 
top is I inch plywood. The legs are screwed into 
heavy metal sockets. One end of the table pro- 
jects to form a cassette tunnel. The perineal 
post which usually interferes with lateral roent- 
genography is replaced by webbing straps. The 
tractor mechanism permits of fixation and in- 
version of the feet. Abduction is obtained by 
sliding the whole leg assembly laterally in a 
semi-circle and this can be done because the 
point that rests on the floor is covered with rub- 
ber and does not slip. The unit can be dis- 
mantled and packed in the back of a car in a 
few minutes and transported for emergency 
use. There is no difficulty in keeping clear of the 
field of operation during roentgenography. The 
cassette tunnel enables the film to be slid into 
position from the safe side of the table. — Au- 
drey G. Morgan. 

Halberstaedter, L., and Back, A. The effect 

of X rays on single colonies of Pandorina. 

Brit. J. Radiol., April, 1942, 75, 124-128. 

This article from the Hebrew University of 
Jerusalem describes work in irradiating single 
colonies of the green alga, Pandorma morum, 
which is found in the waters of Palestine. It was 
found that immediate death followed doses of 

300.000 to 600,000 r. Different colonies have 
different sensitivity but all the daughter cells of 
a single colony are killed by approximately the 
same dose. Colonies irradiated with doses of 

3.000 to 300,000 r do not die immediately but 
delayed death occurs at the time of mitosis. 
Doses of less than 3,000 to 4,000 r do not cause 
any change in the colonies. Tables are given 


showing the details of the effects of single and 
fractional doses. 

It has long been known that mitosis plays a 
prominent part in radiobiological reactions. The 
breakdown of irradiated cells at the time of 
mitosis also plays a part in the effects of irradia- 
tion on higher animals. It explains some thera- 
peutic effects and delayed necrosis at long peri- 
ods after irradiation. 

While immediate death in Pandorina is only 
produced by extremely large doses, delayed 
death is caused by doses about i/ioo times as 
large and of a size similar to those used in the 
treatment of tumors in the human being.— 
Audrey G. Morgan. 

Gray, L. H., and Read, John. The effect of 
ionizing radiations on the broad bean root. 
Part II. The lethal action of gamma-radia- 
tion. Rr/V. J. Radiol., Feb., 1942, ly, 39-42- 

Details of the technique of two methods of 
testing the lethal effect of gamma rays on 
broad bean roots are described and a table 
given showing the number and percentage of 
survivals by each method. The degree of agree- 
ment between the results of the two methods is 
not satisfactory. The data from the second 
method seem to be more reasonable than those 
from the first and the authors believe the re- 
sults deduced from it are to be preferred. A 
graph is given showing the sigmoid mortality 
curve and the distribution curve of sensitivities 
based on the results of this method. 

From the results of the experiments the au- 
thors conclude that it is unlikely’’ that the dif- 
ference in .“^hape between the gamma-ray and 
neutron-ray mortality^ curves on which they 
have commented in earlier papers is real. 
Audrey G. Morgan. 

Gray, L. H., and Read, John. The effect of 
ionizing radiations on the broad bean root. 
Part III. The lethal action of neutron radia- 
tion. Brit. y. Radiol., March, 1942, /J, 72-7°' 

This is one of a series of papers which record 
the results of a quantitative experimental study 
of one particular biological reaction to a variety^ 
of ionizing radiations. It compares the effect of 
neutron irradiation with gamma irradiation. 
The technique of the experiments is described 
and tables and curves given, together with the 
mathematical formulae used in the calculations. 
There is some uncertainty in the conversion 



VoL. 51, No. 1 


Abstracts of Roentgen and Radium Literature 


121 


from ionization into energy units. Taking this 
into account the final result for the irradiation 
of beans by neutrons is: Mean lethal dose = 75 
+ 16 energy units. The comparable value for 
gamma rays is: Mean lethal dose = 651 +46 en- 
ergy units (or roentgens). The relative effec- 
tiveness of neutron and gamma ionization in 
causing the death of broad bean roots is there- 
fore 

N_ Mean lethal dose of 7 rays 

7 Mean lethal dose of neutrons 


=^= 8,7 + .. 6 . 

75 


— Audrey G. Morgan. 


NearYj G. J. The absorption of the primary 
beta radiation from radium in lead and plati- 
num and the specific gamma-ray dose at a 
filtration of 0.5 mm. of platinum. Brii. J. 
Radiol., April, 194a, /J, 104-109. 

For many years it was believed that the pri- 
mary beta radiation from a radium source was 
entirely absorbed by a filter of 0.5 mm. plati- 
num, but during the course of some measure- 
ments made by the writer the question arose as 
to whether some of the primary beta radiation 
escaped unabsorbed from such a filter. He there- 
fore decided to make a measurement of the ef- 
fective range of the primary beta radiation in 
lead, as platinum was not available. The details 
of his experiments are described. He found that 
the range of beta radiation from radium in plat- 
inum is 0.53 mm. He found it very complicated 
to measure the primary beta radiation sepa- 
rately from the secondary beta radiation from 
the filter. But he concludes that for needles or 
flat applicators of 0.5 mm. platinum screenage 
the ionization of the primary beta radiation in 
the adjacent tissues is never more than a few 
per cent and in any case is much less than the 
ionization of the secondary beta radiation from 
the filter which has been investigated before. 

The second part of the article deals with the 
measurement by the use of a graphite thimble 
chamber of the gamma-ray dose rate at i cm. 
rom I mg. radium filter by 0.5 mm. platinum, 
he dose was found to be 8.4 e.s.u./cc./hr. — 
Audrey G. Morgan. 


Herz, R. H. a photoelectric instrument meas- 
unng quality and quantity of X rays for ra- 


diographic purposes. Brit. J. Radiol., April, 
1942, 110-113. 

The photocurrent from a barrier layer photo- 
cell is proportional to the incident light within 
a certain range of intensity. Therefore such a 
cell can be used to measure the light emitted 
from a fluorescent screen and hence indirectly 
to measure the roentgen-ray intensity under 
certain conditions. The development of a new 
kind of roentgen-ray measuring device is based 
on the relationship between the photocell cur- 
rent and photographic effect. The apparatus is 
described and illustrated. It consists essentially 
of two barrier layer photocells placed side by 
side and facing a fluorescent screen but sepa- 
rated from it by a lead glass filter. Each cell is 
connected to a ballistic galvanometer. As the 
radiation reaching one of the cells is filtered 
through copper the deflection of this galva- 
nometer by the rays will be less than that of 
the other. Every change of roentgen-ray qual- 
ity will change the ratio of the two galvanom- 
eter deflections. A special ratio meter has been 
devised to measure the ratio of the two galva- 
nometer deflections. It is described and illus- 
trated. With this meter the roentgen-ray qual- 
ity and the photographically effective dosage 
can be measured with one deflection of a spot of 
light. A chart is given showing the values of the 
quality of roentgen rays as determined in this 
way. This method can be used with different 
types of generators. By including a calibrated 
photocell dosimeter on a roentgen-ray switch- 
board a basis for the standardization of roent- 
genographic values is obtained and at the same 
time instantaneous readings of quality (with 
various filters) and quantity . — Audrey G. 
Morgan. 

Smithers, D. Waldron. The spatial distribu- 
tion of X rays and total energy absorption : a 
consideration of the importance of these con- 
cepts in the x-ray treatment of cancer. Brit. 
J. Radiol, Feb., 1942, 15, 50-55. 

In the treatment of deep cancer the rays 
must penetrate normal tissues to reach the can- 
cer. Because of the decrease of dose with depth 
the normal tissues will be given a larger dose 
than the tumor unless multiple beams are used 
which overlap in the deep tissues so as to raise 
the dose to the tumor region. The chances for 
cure are best in localized tumors but their ra- 
diosensitivity is about the same as that of the 
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normal tissues. Every effort must be made to 
localize the large dose to the tumor and the to- 
tal volume given a high dose must be kept as 
small as possible. Every device must also be 
used to increase the sensitivity of the tumor 
cells as compared to that of the normal cells 
around them. 

In the past the dosage factors that have been 
considered of chief importance were: dose at the 
skin, tumor dose, quality of the primary radia- 
tion, dosage rate on the skin, time spacing of 
the treatment. Increasing emphasis has been 
placed lately on the maximum and minimum 
doses to the region involved and the develop- 
ment of methods of studying the distribution 
of radiation throughout the whole volume 
treated. In the past too much stress has been 
laid on skin tolerance and too little on the 
tolerance of the patient. The severe effects of 
irradiation and the tumor response are both 
related to the volume of tissue that is given a 
large dose. The damage to a tumor depends not 
only on the dosage given the tumor but on the 
changes produced in the surrounding tissues. 
The total energy absorbed has a profound ef- 
fect on the dose that can be given a tumor and 
the effect on the tumor. Up until recently there 
has been no method of measuring the total en- 
ergy absorbed throughout the body of the pa- 
tient. It has now been found that the total 
energy absorbed can be estimated by a suitable 
extension of the system of dosage based on the 
international unit of dosage, the roentgen, com- 
bined with a consideration of the volume of tis- 
sue irradiated. 

The roentgen is a measure of the energy 
absorbed by one gram of air and also a measure 
of the amount of energy absorbed per gram of 
soft tissue. The energy absorbed when one 
roentgen is given to one gram of tissue is one 
gram-roentgen. If for instance a dose of one 
roentgen is given to 10 cc. of tissue the integral 
dose is 10 gram-roentgens or if a dose of 6,000 r 
is given to 1,000 cc. the integral dose is 6,000 
XijOoo = 6Xio® gram-roentgens, or 6 mega- 
gram-roentgens. The integral dose, that is the 
total body absorption, is found to vary greatly 


with the different treatment techniques. The 
statement that a patient has been given an 
integral dose of 5 megagram-roentgens should 
soon be as familiar as saying that a patient has 
been given 5,000 r. 

The practice of directing several roentgen- 
ray beams at the center of the tumor is seldom 
the best arrangement. The determination of the 
volume distribution due to several angled 
fields is long and cannot be applied to each pa- 
tient. It is used to decide the best arrangement 
in standard techniques. These arrangements 
ensure that the largest dose is limited to the 
tumor. Much of the value of the determination 
of volume distributions is lost if the beams are 
not directed accurately. Accurate beam direc- 
tion can be assured by the use of such devices 
as those described by Mayneord and Dobbie. 

A graph is given showing the treatment given 
one patient that shows the above-named fac- 
tors. The maximum and minimum doses to the 
tumor are determined from the complete vol- 
ume distribution. The graph shows the curve of 
the dose with time . — Audrey G. M.wgan. 

Cook, H. F. Note on the skin-dose measure- 
ment of radium moulds: gamma-ray back- 

scatter. Brit. y. Radiol., 1942, 75, 48-49. 

A simple technique is described for measuring 
the back-scatter for increasing irradiated areas. 
To get the true dosage rate at the surface of a 
radium mould in position on a patient a correc- 
tion for back-scatter from the mould must be 
made on the dosage rate as measured in air. The 
correction, which increases at first for the size 
of the area irradiated becomes constant at 6 
per cent for areas greater than 100 sq. cm. A 
table is given showing the percentage increase 
in back-scatter and a curve showing the per- 
centage increase in dose due to back-scatter 
plotted against area. The percentage back-scat- 
ter does not vary with varying radium-skin 
distances. Measurements at points other than 
the center of the irradiated area showed that 
the back-scatter was fairly uniform over the 
area, falling off only at the edge . — Audrey G. 
Morgan. 
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EFFECT OF ROENTGEN RAYS ON THE MINUTE 
VESSELS OF THE SKIN IN MAN* 
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J. Q. GRIFFITH, M.D.f 
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TT HAS been recognized for some time 

that vascular changes (immediate and 
permanent) may develop after roentgen 
irradiation. It has seemed to us that too 
little attention has been directed to the 
study of the immediate reactions and the 
influence they may exercise. 

Pohle,^- 2'3 one of the few investigators in- 
terested in this subject, and Pohle and 
Bunting^’® have described the effect of 
various types of roentgen rays upon the 
capillaries of the skin in man and rats. 
Their observations were that roentgen ex- 
posures caused an increase in the number 
of capillaries, as seen through the capillary 
microscope. Pohle did not, however, differ- 
entiate between capillaries and branches of 
the subpapillary venous plexus. Moreover, 
he used the flexor surface of the forearm, 
where the subpapillary venous plexus is 
more conspicuous than on the extensor 
surface, and where it interferes consider- 
ably with recording accurate capillary 
counts. 

The present report will record our ob- 
servations on the minute vessels of the skin 
m man made following exposure to roent- 


gen rays. Even though the problem as orig- 
inally conceived could not be completed be- 
cause of the exigencies created by the war, 
the observations made thus far seem signif- 
icant and are presented as a preliminary 
report with the hope that others may feel 
that the' problem merits further investiga- 
tion. 

METHOD 

Roberts and Griffith,® and later Griffith, 
Roberts and Corbit^ developed a method 
for following changes in visible cutaneous 
capillaries which allows one to express re- 
sults in a rough quantitative manner. They 
consider the capillaries not in terms of the 
actual number open and visible, but in 
terms of the proportion these represent of 
the total capillaries in that area. The total 
capillary number is obtained by counting 
the area after pricking 1:1000 histamine 
nearby, so that the area under observation 
is included in the flare. If no change in 
capillary count is observed after histamine, 
it is believed that all of the capillaries were 
open initially. Such an area could not be 
expected to show an increase in count under 
any conditions. 


the Department of Radiology, the Robinette Foundation and the Medical Clinic of the Hospital of the University of Pennsyl- 
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The experimental period included the 
winter and early spring, but not the warm 
weather of late spring and summer. The 
subjects, 84 in number, were adult white 
patients from the wards of the University 
Hospital. All were ambulatory, free of de- 
monstrable skin disease, and not in circula- 
tory failure. About 9 a.m., after breakfast, 
they reported to the laboratory for the 
capillary counts. 

The skin areas studied were on the exten- 
sor surface of the forearm, midway between 
the wrist and elbow, because experience 
showed that accuracy of the capillary 
counts was greatest there. The forearm was 
placed approximately at the level of the 
lower portion of the sternum to avoid the 
hypostatic movement of venous pressure. 
Two areas of about 1 sq. mm. and 4 inches 
apart were marked on each forearm by 
inking a circular die and pressing it gently 
on the skin. The exact area varied some- 
what with the tension and elasticity of the 
skin and the tendency of the ink to run 
slightly, but, once marked, was constant 
for the duration of the experiment. Each 
circle was covered with cedar oil' and ob- 
served through a microscope with an “Ul- 
trapak” attachment. The capillaries in the 
marked area were counted and the visibil- 
ity or non visibility of the subpapillary ve- 
nous plexus noted. When hairs interfered 
they were clipped with scissors or with a 
razor held away from the skin surface. The 
marked areas were protected from trauma 
by encircling them with “corn pads.” 

The patients were then sent to the De- 
partment of Radiology where one forearm 
was irradiated and one left untreated as a 
control.* The total amount of radiation 
delivered to each patient was approxi- 
mately the same. The rate of administra- 
tion and the wave length of the radiation 
varied. This exposure was begun about 10 
A.M. and completed shortly thereafter. At 

* In an initial series in a score of subjects it was found imprac- 
ticable to treat with different quantities of radiation or to leave 
untreated as controls different areas in the same forearm. The 
lymphatic system of this limb is so rich that injury in one region 
will affect the capillary counts in others at a considerable dis- 
tance. 


4 o’clock (six hours later) the capillaries 
were again counted and the appearance of 
the field noted. This was repeated at 9 
o’clock the following morning. The corn 
pads were then removed and a drop of 
histamine, i : 1000, was pricked into the 
skin with a needle near the area, so that 
the flare included the region that had been 
previously studied. At this time a final 
count was made. 

The number of capillaries open and visi- 
ble after histamine was considered to be 100 
per cent of the visible capillaries in the 
field. The number of capillaries visible at 
any other observation was expressed as a 
percentage of this total number. Percent- 
age changes between two counts were ob- 
tained by simple addition or subtraction. 
The percentage change after irradiation 
was expressed in the capillary count be- 
tween a treated area and the average of the 
control areas in the same patient (see the 
ordinates of Figure i). 

An example may aid in making this clear: 
Suppose, in a treated area, the capillary 
count before treatment was 10; five hours 
after treatment, 18; twenty-four hours 
later, 12; and after histamine, 20. Thus 20 
represents 100 per cent of the capillaries. 
Therefore 50 per cent were open before 
treatment, 90 per cent five hours after 
treatment, and 60 per cent twenty-four 
hours after treatment. Thus the absolute 
increase in five hours was 40 per cent, and 
in twenty-four hours, 10 per cent. But the 
two control areas showed initial counts of 8 
and 12; at five hours 10 and 14; at twenty- 
four hours 6 and 8, while the counts after 
histamine were 16 and 20. Thus the con- 
trol areas had 50 and 60 per cent of their 
capillaries open originally. After five hours 
they showed a rise each to 62 and Jo per 
cent, a gain of 12 and 10 per cent, the aver- 
age gain being ii. Thus the net increase in 
the treated area is 40 less ii, which equals 
29 per cent. Similarly calculated, the net 
increase in the treated area in twenty-four 
hours, when the control change frorn the 
initial count averaged minus 16.5, is 10 
plus 16.5 which equals 26.5 per cent. 
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Subjects listed include only those having 
an initial capillary count of less than 75 per 
cent of the total number, and in whom 
technical breaks did not occur. For exam- 
ple, some patients got water on the areas 
and disturbed the ink markings. Others, for 
various reasons, were not available for the 
twenty-four hour count. All these are ex- 
cluded. 

The subpapillary venous plexus was de- 
scribed as being present in those cases in 
which it was absent before treatment and 
visible after treatment only in the treated 
areas and not in the controls. 

ROENTGEN EXPOSURE 

The patients were divided into four 
groups, depending upon the physical char- 
acteristics of the radiation employed (Fig. 
i)- 

Gi-Qup I. These patients were irradiated 
by a Villard type generator, operating at 
200 kv. (peak) and 20 ma. The inherent 
filtration of the oil-immersed tube was 
equivalent to 0.25 mm. copper. The added 
filtration was 0.50 mm. copper plus 2.0 
mm. aluminum. The target-skin distance 
was 15 cm. The short distance was chosen 
to obtain a roentgen-ray beam of high in- 
tensity. With these factors the output of 
the tube was 444 r per minute, measured in 
air. 

The area irradiated was approximately 2 
sq. cm. The total amount of radiation de- 
livered to the skin surface at one sitting 
333 roentgens, measured in air. 

Group II. The physical characteristics of 
the rays used in this group were exactly the 
same as those employed in Group i. The 
target-skin distance, however, was 50 cm. 
At this distance the tube output was 42 r 
per minute, measured in air. 

The area irradiated was approximately 2 
sq. cm. The total amount of radiation de- 
livered to the skin surface at one sitting was 
301 r, measured in air. 

of 

. W J 

cne same as those employed in Groups i 
and II, with the exception that the current 


Group III. The physical characteristics 
the ravs used in fkic o-rnnn wprp pvnrt-Iv 


was reduced to 5 ma. in order to reduce the 
output of the tube at 50 cm. target-skin 
distance. Under these conditions the tube 
output at 50 cm. was 10 r per minute, 
measured in air. 

Group IV. These patients were irradiated 
by a Chaoul contact therapy apparatus, 
operating at 50 kv. (peak) and 4 ma. The 
filtration employed was 0.2 mm. of nickel. 


GROUP 

I 1 I n I 111 I IV 


FACTORS 


Add fiHer* 

QSmnvca plui I 

mrt^ oL 

n qroupt I, II. and III. 

(confacl therapy) 

Kvp. 

200 

200 

200 

50 

Curr«n} 

20 mo. 

20 

mo. 

5 

ma. 

4 

ma. 

Total f. 

333 ( 

n oir) 

301 ( 

m air) 

308 (.r^ Oif) 

300 { 

n ojr) 

T. S. D. 

15 

Cfn. 

50 

cm. 

so 

cm. 

3 

cm. 

f. 

444 (Inoir) 

42 ( 

n oir) 

10 ( 

n OjrJ 

300(n air) 

Hour* aflrr 
irrod'Olion 

6 

24 

6 

24 

6 

24 

6 

24 

iO e- 

y -c 

5 “♦eo 

3 *8 

• • 

• 

• 



• 



g l-AO 

k 0 . 


• 

• 

mV 

• 


• 

• 

•r 

0 - 

E 5*20 
11 

. H 
# 

% 


V 

• 

•> 

•• 

;> 

• • 

• 

• 

• • 

* 

• 

z < 0 

Z 

• 

• 

• 

•: 

•• 

• 

•• 

• 



u S 

it. 20 


• 


• 


t 

H 




»• 



• 









• 




-40 

, 



• 

• 













NUMBER OF SUBJECTS IN WHOM THE SUEPAPIULART VENOUS PLEXUS S 


Pre»«M 

0 

0 

1 

1 

8 

2 

1 

1 

Abttfit 

13 

13 

9 

9 

1 

7 

B 

8 
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Fig. I. Chart showing the effect of roentgen rays 
on cutaneous capillaries under varied conditions. 
For details see text. 


inherent. The half-value layer was 2.4 mm. 
aluminum. The target-skin distance was 3 
cm. The output of the tube at this distance 
was 300 r, measured in air. 

The area irradiated was approximately 2 
sq. cm. The total amount of radiation de- 
livered to the skin surface at one sitting was 
300 r, measured in air. 

It is noteworthy that the patients in 
Groups I, II and iii were all irradiated by 
the same machine. The small variations in 
tube output for the different groups may 
be attributed to our adherence to the cali- 
bration data of the roentgen tube. 
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SKIN CAPILLARIES AND SUBPAPILLARY 
VENOUS PLEXUS 

The normal appearance of the vessels of 
the skin of the extensor surface of the fore- 
arm is shown in Figure 2. The capillaries 



Fig, 2. Appearance of the capillaries and subpapillary 
venous plexus in the normal skin of the extensor 
surface of the forearm. Camera lucida drawing in 
natural colors. 

show only at their tips, where they appear 
as short arcs or red “commas,” while the 
subpapillary plexus shows as somewhat 
longer vessels following a more varied 
course. The general color of the background 
of the skin is yellow. Figure 3 shows the 
same area after maximal vascular dilata- 
tion.* The same vessels can still be de- 
scried but many more have been added, 
both capillaries and venous plexus. In fact, 
the vessels of the plexus are so numerous 
that an accurate count of the capillary tips 
is difficult. The general background is red. 
Both drawings were made using the camera 
lucida. The procedure was too long to re- 
cord the more transient vascular change 
following histamine. 

* Maximal dilatation was produced and maintained by burning 
the skin nearby with a red-hot glass rod. This was repeated sev- 
eral times at various points around the area of observation. Dila- 
tation by histamine is not maintained long enough to make such 
a drawing. 


RESULTS 

In Group I (333 r delivered in f minute 
at 200 kv. (peak), 15 cm. target-skin dis- 
tance) a significant dilating effect on the 
skin capillaries was observed after six 
hours, which was largely gone after twenty- 
four hours (Fig. i). 

In Group ii (301 r delivered in 7.2 min- 
utes at 200 kv. (peak), 50 cm, target-skin 
distance) a distinct dilating effect was ob- 
served six hours after exposure which was 
still present, but to a lesser degree, at the 
end of twenty-four hours (Fig. i). 

In Group iii (308 r delivered in 30.8 
minutes at 200 kv. (peak), 50 cm. target- 
skin distance) there was no significant 
change seen in the skin capillaries after six 
hours and no very definite effect in twenty- 
four hours. 

In Group iv (300 r delivered in i minute 
at 50 kv. (peak), 3 cm, target-skin distance) 
a moderate capillary effect was observed 
at the end of six hours which became more 
marked after twenty-four hours. 

The responses of the subpapillary venous 
plexus to irradiation were also observed and 
recorded. It is noteworthy that Group iii. 



Fig. 3. Appearance of the capillaries and subpapil- 
Jary venous plexus in the skin of the extensor sur- 
face of the forearm after maximal dilatation fol- 
lowing a burn. Camera lucida drawing in natural 
colors. 
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which showed the least effect on the capil- 
laries, showed the greatest effect upon the 
subpapillary venous plexus. The signifi- 
cance of this observation is uncertain. How- 
ever, some suggestions may be offered. 

The blood supply of the skin serves a 
double purpose: (i) it supplies the meta- 
bolic needs of the skin and (2) it acts as a 
vector to dissipate heat from the body as a 
whole. This first function is supplied mainly 
by the true capillaries, in which blood flows 
slowly from the subpapillary arteriolar 
plexus to the subpapillary venous plexus. 
As the metabolic needs of the skin are or- 
dinarily small, under normal conditions 
many of the capillaries do not contain 
blood and, in some, which do contain red 
cells, there is no flow. From time to time 
this situation will change, in that flow will 
begin in “resting” capillaries and cease in 
others which had been active. 

Much more blood is contained in the 
subpapillary venous plexus than in the 
true capillaries of the skin; in fact, it is the 
blood in the venous plexus which accounts 
for most of the color of the skin. Only a por- 
tion of this blood reaches the venous plexus 
by way of the capillaries, the greater part 
passing through the so-called arteriovenous 
anastomoses. These structures are larger 
than true capillaries, pursue a much shorter 
course, lie more deeply, and are well equip- 
ped with nerve fibers. They can open or 
close very quickly, thus admitting or ex- 
cluding arterial blood from the venous 
plexus. When all, or nearly all, the arterio- 
venous anastomoses are open in a given 
cutaneous area the result is the so-called 
capillary pulse,” which is really a venous 
pulse, as blood is admitted with each sys- 
tole into the subpapillary venous plexus. 
It is seen especially in subjects with aortic 
regurgitation or hyperthyroidism, but can 
be induced in a normal subject by placing 
the hand in warm water. Arteriovenous 
anastomoses tend to be open in those con- 
ditions necessitating increased heat elimi- 
nation. 

The true cutaneous capillary begins in 
the subpapillary arteriolar plexus and ends 


in the subpapillary venous plexus. It thus, 
at its terminations, lies at the same level as 
these plexuses and the arteriovenous an- 
astomoses. However, it lies more super- 
ficially through the greater part of its 
course, as it passes to and then away from 
the skin edge. Thus, if one regards the cu- 
taneous vascular system as consisting of the 
true capillaries and the subpapillary venous 
plexus with the arteriovenous anastomoses, 
which differ from each other both function- 
ally and anatomically, it is not surprising 
that this complex system varies in its re- 
sponse to stimuli. Whether, for the type 
of stimuli considered, the difference is due 
to the amount or depth of injury, or to a 
neurotropic effect on (he arteriovenous 
anastomoses, is not known at this time. 

SUMMARY 

Differences in the responses of skin capil- 
laries and subpapillary venous plexuses to 
irradiation have been observed in man. 
These seem related to the method of irra- 
diation. 
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B leeding in the last trimester of 

pregnancy frequently indicates pla- 
centa previa, or a premature separation of 
the placenta. In placenta previa a sterile 
vaginal examination will disclose to the 
examining finger a boggy mass covering the 
uterine canal, while in the presence of a 
negative examination, a premature separa- 
tion of the placenta should be considered. 
The vaginal examination, however, has two 
limitations: (i) a marginal placenta may 
be beyond reach of the examining finger 
and yet at delivery may be found to be the 
cause of severe bleeding; (2) the cervix is 
not always patulous at this time, because 
as shown by Ude, Urner and Robbins,^^ 
the average duration of pregnancy in pla- 
centa previa is 252.7 days. When the cervix 
is not patulous, according to Stander,^** it is 
not justifiable to dilate it for this purpose. 
As a result of these limitations, the exist- 
ence of a placenta previa cannot always be 
excluded. Since the maternal mortality in 
placenta previa, as reported by leading au- 
thorities, varies from i to 10 per cent, 
uterine bleeding is always a source of anxi- 
ety to the obstetrician. Consequently, any 
method of determining more accurately the 
placental site in the last trimester of preg- 
nancy is a welcome addition to the diag- 
nostic armamentarium. 

The technique of placental visualization 
by means of the roentgen rays has been 
evolved over a number of years. One of the 
earliest methods recommended was that of 
amniography by Menees, Miller and Holly^^ 
in 1930. A water soluble solution of stron- 
tium iodide was injected directly into the 
placental sac through the anterior abdomi- 
nal wall. The opaque medium mixed with 
the amniotic fluid so that upon roentgeno- 


graphic examination the placenta could be 
visualized within the uterine cavity. The 
method was found to give satisfactory re- 
sults in both animals and humans. These 
authors, with Campbell,^ made the inter- 
esting observation that the fetus swallows 
the amniotic fluid, with the result that the 
opaque medium could be seen in the stom- 
ach and intestines of the fetus. The method 
was then used by Kerr and Mackay^® in 
1934, who, following the death of three fe- 
tuses, substituted uroselectan B. They 
found this had a tendency to terminate 
the pregnancy, but as long as the fetus was 
viable this was not a serious drawback. The 
following year a report was made by 
Burke,® who also used uroselectan B. He 
was able to establish the correct diagnosis 
in 15 of 23 cases, but in his series he found 
that the technique caused the patient to go 
into labor. As a result, he used it as a meth- 
od of inducing labor, with good results. A 
series of 6 cases, in which amniography was 
used, was studied by Cornell and Case, 
The radiopaque medium, neoskiodan, gave 
effective contrast, but each placenta was 
punctured in entering the uterus, with 
great danger of entering a fetal blood vessel 
and of subsequent fatal hemorrhage. Un- 
qualifiedly, they advocated the discontinu- 
ance of this method because of its inherent 
dangers. This was the position taken by the 
medical profession, and amniography was 
little used, while more accurate and less 
dangerous methods of placental visualiza- 
tion were introduced. , 

Before this time, two other methods had 
been tried with little success. Hewitd® is 
said to have injected lipiodol directly into 
the placental site but visualization was un- 
satisfactory. Ehrhardt^® had injected thoro- 
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trast into experimental animals and found 
that the material was picked up by the re- 
ticulo-endothelial system of the liver, 
spleen and placenta. The known dangers of 
radioactive thorium dioxide discouraged 
further investigation of this method. 

In 1934, Ude, Weum and Urner^’ reported 
a case of placenta previa diagnosed by the 
interposition of a soft tissue mass between 
the fetal head and the bladder, after the in- 
jection of opaque material into the blad- 
der. At the same time, they reported 2 
other cases of placental visualization. In a 
later paper, Ude and Urner^° called atten- 
tion to the fact that the roentgenologist 
must be prepared to differentiate a small 
part of the fetus, such as a hand or a blood 
clot in the lower uterine segment. These 
preliminary reports were followed by others 
more enthusiastic as knowledge of the pro- 
cedure spread to other clinics. Mclver^^ 
noted that the method carried with it no 
danger of provoking hemorrhage or intro- 
ducing infection, and reported 8 cases, all 
of which were correctly diagnosed, and sug- 
gested its wider use by the general practi- 
tioner. However, McDowelP” was able to 
make a correct diagnosis in only 7 out of 9 
cases, using the same technique. Hall, Cur- 
rin and Lynch^® studied 40 cases of bleeding 
in the last trimester of pregnancy. With the 
exception of 5 cases of breech presentation, 
all of these cases were correctly diagnosed 
as to the placental site. This led them to the 
conclusion that cystography was of value in 
determining the method of procedure in 
abdominal or vaginal delivery. Others who 
reported good results were Prentiss and 
Tucker^s with an accuracy of 80 per cent, 
and Beck and LighP who made the correct 
diagnosis in 88.7 per cent of 71 cases. Air 
as a means of contrast was used by Pren- 
tiss and Tucker^^ who found it to be supe- 
rior to sodium iodide. In a later report, 
Ude, Urner and Robbins,^^ the originators 
of the method of cystography, reported a 
study of 1 5 cases. The average distance be- 
tween the fetal skull and the wall of the 
bladder was i cm. The central type of pla- 
centa previa was noted to displace the pre- 


senting part upward over the entire upper 
surface of the bladder, while the partial 
type was seen as a tendency to depress one 
of the lateral horns of the bladder and dis- 
place the fetal parts to the opposite side. 
In 44 cases their accuracy was 98 per cent. 
Friedman and Macdonald^'* reported 2 ver- 
ified cases of placenta previa with roentgen 
findings. The lowest percentage of accuracy 
was that of Carvalho® who correctly diag- 
nosed only 13 out of 19 cases of placenta 
previa. In all the cases where the placenta 
was not seen by means of a cystogram, the 
placenta was found implanted on the poste- 
rior wall with only the margin or one or 
two cotyledons overhanging the os. This 
factor proved to be one of the drawbacks of 
this method and was emphasized by Dippel 
and Brown” who called attention to the 
fact that training and experience were 
needed in interpeting these roentgeno- 
grams. It also led Holmes,” in a review of 
the literature, to conclude that it had only 
a fair degree of accuracy. Arnell and Guer- 
riero,^ although making no report of their 
cases or technique of examination, found 
the cystographic method of diagnosis of 
little value in placenta previa. 

In 1934 Snow and PowelP“ called atten- 
tion to the fact that the placenta could 
sometimes be visualized in the lateral view 
of the abdomen during the last trimester. 
They reported one case in which the findings 
were verified at autopsy. To their credit be- 
longs the discovery of the value of direct 
roentgen visualization of the placenta in 
cases of possible placenta previa. The study 
of a soft tissue technique was advanced by 
Carty® who advised the use of: (i) 300 
ma-sec.; (2) 36 inch distance; (3) voltage to 
vary with thickness; (4) intensifying 
screens and development by sight. In the 
hands of Snow and Rosensohn®® it was 
found possible to demonstrate, in addition 
to the placental site, polyhydramnios, pla- 
cental apoplexy and extra-uterine preg- 
nancy by this method. Later, Weintraub 
and Snow®'* showed that the black line of 
demarcation seen between the fetus and 
overlying uterine wall was entirely due to 
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fetal subcutaneous fat and not to the ver- 
nix caseosa. With this technique, Dippel 
and Brown^^ were able to demonstrate the 
placenta in 90 per cent of 203 observations. 
Non-visualization, they found to be due to: 
(i) hydramnios; (2) twins; (3) immaturity; 
(4) obesity. Unsatisfactory roentgenograms 
accounted for 3 per cent. As far as the posi- 
tion of the placenta was concerned, no error 
was found in 53 cases checked by clinical 
methods. In a later paper these authors” 


duced the use of a plastic filter in order to 
allow the usual amount of radiation to the 
anterior portion of the abdomen, while the 
heaviest radiation strikes the region of the 
pelvis and spine. This method promises to 
further increase the diagnostic value of the 
soft tissue technique. 

A study of our results during the past 
four years at the University of Maryland 
Hospital was made in order to determine 
the relative value of the roentgen examina- 


Table I 


Roentgen Diagnosis 

No. 

Clinical Diagnosis 

No. 

Delivery 

No. 

A. Placenta previa 

1 

Central placenta previa 

1 

Cesarean 

2 

B. Marginal placenta previa 

1 

Partial placenta previa 

I 

Cesarean 

I 



Undetermined (i.e. cause of bleeding) 

I 

Vaginal 

I 

C. Low implantation (pos- 

25 

Partial placenta previa 

2 

Cesarean 

2 

sible marginal) 


Marginal placenta previa 

4 

Cesarean 

2 





Vaginal 

2 



Low implantation with partial separa- 

5 

Decapitation and 

I 



tion 


extraction 






Vaginal 

4 



Low implantation 

4 

Vaginal 

4 



Cervical erosion 

4 

Vaginal 

4 



Undetermined 

6 

Vaginal 

6 

D. Negative for placenta 

lOI 

Negative for placenta previa 

98 

Vaginal 

98 

previa 








Possible marginal placenta previa 

I 

Vaginal 

I 



Partial placenta previa 

I 

Version and Ex- 

I 





traction 




Central placenta previa 

I 

Cesarean 

I 

E. Unknown 

2 

Partial placenta previa with twins 

I 

Cesarean 

I 



Partial placenta previa with profuse 

I 

Willett forceps 

I 



bleeding 


Voorhees bag 



noted that presentation of the fetus should 
not interfere with the identification of the 
placenta. We have been able to substanti- 
ate this in our series. With this same tech- 
nique, Buxton, Hunt and Potter® were able 
to localize the placenta in 86.1 per cent of 
108 cases. When the placenta was not visu- 
alized in the fundus, a cystogram was done 
using 4 per cent sodium iodide as a con- 
trast medium. With the combined meth- 
ods, they were able to localize the placenta 
in 97.6 per cent of cases. There were 17 
cases of placenta previa in which the diag- 
nosis was made accurately in 16. Recently, 
Vaughan, Weaver and Adamson®® intro- 


tion. During the period from November i, 
1938 to February i, 1943, a total of 132 
cases were examined. The bleeding varied 
in amount from an occasional spotting to 
the passage of large blood clots. These cases 
were not selected and all were examined by 
the method to be described, with the follow- 
ing results and clinical course of pregnancy 
(Table 1). 

It will be seen that in making a positive 
diagnosis of placenta previa. Group A and 
B, we were correct in 3 out of 4 cases, or 
75 per cent. We are unable to explain the 
case which was misdiagnosed, as the pla- 
centa was present on the anterior uterine 
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wall and appeared to extend down to and 
over the internal cervical os. A sterile pel- 
vic examination before delivery and an 
examination of the placenta after delivery 
failed to reveal the cause of the bleeding. 
With more experience in interpretation, we 
expect our average in this group to im- 
prove. 

In our reports we have come to consider a 
low implanted placenta as being a possible 
marginal placenta previa, Group C. Until 
some further refinement of technique is 
made, we do not feel safe in attempting to 
differentiate between a low implantation of 
the placenta and a marginal placenta 
previa. The shape and size of the placenta 
have a wide range of normal values. In 
addition to that, the possibility of abnor- 
mality of implantation as suggested by 
Brown and Dipped must be considered, 
such as a placenta succenturiata, bipartita 
and spuria. In this group, considering the 
cases of cervical erosion and bleeding of un- 
determined causes to have been misdiag- 
nosed, our accuracy was 60 per cent (15 
out of 25 correct). These cases were all ex- 
amined vaginally, both bimanually and by 
speculum, subsequent to roentgen exami- 
nation. Then, depending upon the clinical 
judgment of the obstetrician, the fetus was 
delivered by vagina or by laparotomy. At 
the time of section, an attempt was made 
to determine the location and extent of the 
placenta and this was noted on the chart. 
A number of cases delivered by vagina had 
an amniorhexis performed. After delivery of 
the placenta, the distance between the inci- 
sion and the nearest border of the placenta 
was measured. Consequently, the clinical 
diagnoses in Group C are very accurate and 
we were able to make an exact comparison 
with our roentgen findings. The high num- 
ber of cases of partial separation, associ- 
ated with a low implantation of the pla- 
centa, has been explained by Torpin.^® In a 
study of 144 placentas, he found that there 
is frequently a rupture of a large decidual 
vessel when the excess ring of chorionic villi 
is folded back from the uterine wall to form 
the infarct ring of placenta marginata. 


In Group D, the roentgen method of pla- 
centa previa diagnosis was shown to be 
most accurate; 98 out of loi cases were di- 
agnosed correctly for an average of 97 per 
cent. This is in accordance with the view of 
Beck and Light® who found that the meth- 
od had its greatest value in ruling out pla- 
centa previa as a cause of vaginal bleeding. 
An analysis of our 3 failures showed: (i) 
One case to have been diagnosed clinically 
as a possible placenta previa but this was 
never clearly demonstrated either before 
or after delivery. (2) In the second patient 
the placenta was implanted on the mid- 
portion of the posterior uterine wall. De- 
spite the fact that the bladder was deviated 
laterally, this was diagnosed as negative. 
Vaginal examination showed it to be a par- 
tial placenta previa. (3) The third case was 
grossly misdiagnosed. Re-study of the 
roentgenogram indicated a definite pla- 
centa previa. 

Only 2 cases are included in Group E. 
This is a very low number and indicates 
that the method is readily applicable to 
various anomalies of position and presenta- 
tion of the fetus. These 2 cases, of course, 
must be considered as failures: (i) One case 
was that of twins at term, but with no fetal 
parts entering the pelvis. Despite adequate 
technique we could not demonstrate the 
placenta. (2) The second case was that of a 
young mother admitted with profuse bleed- 
ing. The examination was not completed 
because the patient was on the threshold 
of shock, consequently we were unable to 
make a diagnosis. 

For the entire group of 132 patients, we 
have made the correct diagnosis in 87.8 per 
cent of the cases. Our best results were in 
making a negative diagnosis in which we 
were 97 per cent correct. This is important 
because the obstetrician can then safely 
allow these patients to go to term and de- 
liver vaginally, without undue fear of a 
sudden fatal hemorrhage from a placenta 
previa. Our poorest results were in the di- 
agnosis of low implant and possible mar- 
ginal placenta previa, with only 60 per cent 
correct diagnoses; however, to be fore- 
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warned is to be forearmed. Those relatively 
few patients out of this group whose diag- 
nosis is not confirmed or disproved by vag- 
inal examination can be placed under 
strict supervision, so that any untoward de- 
velopment can be handled. Vaughan, 
Weaver and Adamson^^ point out that in 
addition to diagnosing placenta previa, the 
method is of value in that it is possible (i ) to 
demonstrate placenta previa before serious 
bleeding begins; (2) to know the exact site 
of the placenta if it becomes necessary to 
do a cesarean section; (3) to know presen- 
tation and position. However, we do not 
agree with the above authors that vaginal 
examination may be avoided by this meth- 
od. Rather, it is an accessory to the vaginal 
examination and is not intended to sup- 
plant the latter. Heed should be paid to the 
warning of Carvalho® that all patients who 
have a history of bleeding should receive 
the benefit of a careful vaginal examination 
under proper precautions. Again, it is only 
logical that even though a placenta previa 
be ruled out, the presence of a premature 
separation or a cervical erosion should be 
looked for and treated if necessary. 

Technique of Examination at the Univer- 
sity of Maryland Hospital. All dispensary 
and private patients are referred to the hos- 
pital for admission whenever they report 
bleeding in the last trimester of pregnancy. 
If the bleeding is not too severe, the first 
step is the roentgen examination. All pa- 
tients are treated as emergencies. As soon 
as possible, even before the processing of 
the films is completed, a tentative diagno- 
sis is given to the physician in charge of the 
patient. 

Routinely, two large roentgenograms are 
taken of the abdomen, in the lateral and 
anteroposterior positions. It has been 
stated by Dippel and Brown“ that a single 
lateral view will suffice. In the majority 
of cases this is true, as regards placenta 
visualization, but in a certain number of 
cases various pathological conditions in 
mother or child are apt to be overlooked in 
the single film technique. In 1 of our cases, 
the placenta was not visualized in the lat- 


eral position but was shown in the antero- 
posterior view. In addition to this, we have 
been able to show cholelithiasis, nephroli- 
thiasis, intestinal obstruction, uterine tu- 
mor, extra-uterine pregnancy, cephalo- 
pelvic disproportion and fetal death as com- 
plications of pregnancy in our routine ex- 
aminations. Also, the exact position and 
presentation of the fetus is then known, fac- 
tors which are sometimes of great value in 
the subsequent treatment. 

The technical factors used in our soft 
tissue examinations are as follows: (i) 300 
ma-sec.; (2) 36 inch distance; (3) intensify- 
ing screen; (4) Potter-Bucky diaphragm; 
(5) kilovoltage varies with thickness of the 
patient; (6) removal of all filtration. This is 
essentially the original technique recom- 
mended by Snow and Powell. The kilo- 
voltage is usually 65 to 75. As has been 
shown by Weyl, Warren and O’Neill,^® this 
relatively low kilovoltage results in better 
contrast, for as the kilovoltage is increased, 
the average wave length of the beam is 
shortened and all tissues are penetrated 
equally, resulting in less contrast on the ex- 
posed film. Removal of the filter aids fur- 
ther in increasing the average wave length 
of the emergent roentgen-ray beam, with a 
still greater increase in contrast. 

Using the above technique, it is usually 
possible to visualize the entire uterine wall. 
A strong source of illumination may be 
necessary at times to bring this out. The 
thickness of the uterine wall at term is 1.5 
to 2.0 cm. at 36 inch distance. The pla- 
centa is noted as a thickening of the uterine 
wall. In our series of 132 cases, the greatest 
number were found to be 6 cm. thick with 
a range of values between 3.5 and 14 crn. 
when the body of the placenta is located m 
the fundus and at term. These values are 
necessarily a function of the tangent of the 
uterine wall described by the roentgen-ray 
beam. It has been mentioned by Snow and 
Rosensohn®® that the small parts of the 
fetus almost invariably face the placenta. 
This has been true in only 79 per cent of 
our cases; nevertheless, it is of some aid m 
locating the placenta, but cannot be de- 
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pended upon in all cases, especially in 
twins, transverse presentation and hy- 
dramnios. When the greatest thickness of 
the placenta is noted in the superior fundus, 
it may be safely said that the cause of the 
patient’s bleeding is not placenta previa. 
When the greatest thickness of the pla- 
centa is located on the lateral wall, further 
study is necessary. Buxton, Hunt and Pot- 
ter® are of the opinion that the lower uter- 
ine segment and the internal os may be 
covered when the mass of the placenta is 
seen below the equator of the uterus. Only 
a fair reliability can be credited to this in 
our series. Of 27 cases found to lie below the 
equator, 14 were found to be placenta pre- 
via or low implantation, while 4 cases noted 
to be above the equator were known to have 
a low implantation. A point of greater im- 
portance in the examination of the roent- 
genograms with a possible low implanted 
placenta is the measurement of the dis- 
tance between the fetal head and the sacral 
promontory and between the fetal head and 
the symphysis pubis. This was first sug- 
gested by Brown and Dippel.^ It requires, 
of course, a vertex presentation with a nor- 
mal size fetus and has its maximum value 
just before the onset of labor, when the head 
is beginning to engage. In the cases with 
posterior implantation, but negative for 
placenta previa, the distance between the 
sacral promontory and the fetal head aver- 
aged 1.7 cm. In those cases proved to below 
implanted or marginal placenta previa, the 
average distance was 3.4 cm. A similar 
study of the fetal head to symphysis dis- 
tance with an anterior implantation of the 
placenta shows that the negative cases 
averaged 3.0 cm., while those with low im- 
plantation and marginal placenta previa 
averaged 4.9 cm. These values are regis- 
tered for a 36 inch target-film distance. 
Consequently, it will be seen that these 
measurements are of great value in diag- 
nosing a questionable case; this is particu- 
larly true for the posterior implanted pla- 
centa. It should be a rule that these ana- 
tomical landmarks be included in the lat- 
eral soft tissue roentgenograms. 


In our experience, regardless of the posi- 
tion or presentation of the fetus, it is possi- 
ble to diagnose the great majority of cases 
at any time during the last trimester of 
pregnancy with the two film, soft tissue 
roentgenographic technique. In any case 
in which the placenta cannot be visualized 
in the upper uterine segment, it must be, 
ipso facto, in the lower uterine segment and 
is reported as placenta previa. For that 
group of cases in which the findings are 
doubtful, a pneumocystographic study is 
carried out. The value of the use of air in 
the bladder has been shown by Snow.^^ He 
found it to be: (i) cheaper than radiopaque 
media; (2) non-irritating; (3) less dense 
than the tissues and therefore offering more 
contrast, as a radiopaque medium will ob- 
scure the tissues. The bladder is injected 
with approximately 200-250 cc. of air. It 
is important that the bladder be well dis- 
tended by the air. A partially filled bladder 
makes interpretation more difficult. At this 
time, two 11X14 inch films, in the antero- 
posterior and lateral projection, are taken, 
centering over the bladder. This is done to 
prevent distortion of the vesicocephalic 
measurements. In the cases negative for low 
implantation or placenta previa, this meas- 
urement averages 1.2 cm.; in the positive 
cases the average measurement is 2 cm. 
This measurement is best made in the lat- 
eral projection. A sign of additional impor- 
tance is a displacement of the bladder to 
one side or the other. This occurs when the 
placenta is implanted on the lateral uterine 
wall and extends into the lower uterine seg- 
ment. It is a valuable sign, best seen in the 
anteroposterior projection. The value of 
pneumocystography is limited to anterior 
and lateral implantations of the placenta. 
A normal appearance may be obtained 
when the placenta occupies the posterior 
wall of the uterus and covers the internal os 
(Jarcho^®). In these cases a widening of the 
sacral promontory-fetal head distance 
should be sought. Another sign of value, 
associated with this, is a displacement of 
the fetal head from the mid-coronal and 
sagittal planes, suggested by Ball and 
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Golden.2 This technique calls for films 
taken in the erect position. As a diagnostic 
sign, they found it to be extremely ac- 
curate. As none of our cases were examined 
in this manner, we are unable to apply this 
test to our series. 

SUMMARY 

1. A group of 132 patients with the pre- 
senting symptom of bleeding during the last 
trimester of pregnancy was examined in the 
Department of Radiology for the presence 
of placenta previa. 

2. The accuracy of this method of ex- 
amination was 87.8 per cent with the best 
results in the group diagnosed as negative 
for placenta previa — 97 per cent. 

3. The roentgen examination for pla- 
centa previa has proved to be a valuable 
adjunct to the sterile pelvic examination. 
The two examinations are somewhat com- 
plementary. The former enables the obste- 
trician to treat bleeding cases with greater 
exactitude. 

4. A soft tissue roentgenographic study 
of the abdomen is first made. If, after care- 
ful study, the main portion of the placenta 
is found to lie in the fundus, it is reported 
as negative for placenta previa and no fur- 
ther examination is made. If the placenta 
is not visualized in this position, an air 
cystogram is done to determine if there is 
any tissue intervening between the fetal 
head and the bladder wall. 

5. The following signs are of value in 
positive diagnosis of placenta previa; (a) 
failure to visualize the placenta in the body 
of the uterus — suggests central placenta 
previa; (I?) location of mass of placenta 
below the equator of the uterus; (<r) widen- 
ing of sacral promontory-fetal head dis- 
tance when the placenta is implanted upon 
the anterior wall; (d) widening of symphy- 
sis pubis-fetal head distance when the pla- 
centa is implanted upon the anterior wall; 
(e) widening of the vesicocephalic distance 
seen after pneumocystography; (f) lateral 
displacement of the bladder seen after 
pneumocystography; (g) displacement of 
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the fetal head from the mid-coronal and 
sagittal planes. 
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NON-SECRETING CYSTS OF THE MAXILLARY SINUSES 

WITH SPECIAL REFERENCE TO THE ROENTGEN ASPECTS 
AND DIAGNOSIS OF THE LARGE TYPES 


By CAPTAIN JACK W. GROSSMAN, and MAJOR HAROLD D. WALTZ 
Medical Corps, Army of the United States 


^ I ''HE maxillary sinus is a frequent site 

for benign cysts of various types. It is 
the purpose of this paper to discuss the 
lack of diagnostic clinical signs and symp- 
toms and the importance of the roentgeno- 
gram in the diagnosis of the most common 
type of cyst of the antrum, the so-called 
non-secreting or mesothelial cyst, with spe- 
cial reference to those which are large and 
fill the entire antrum. 

The recent literature^’^-®-'* presents inter- 
esting studies of benign cysts of the maxil- 
lary sinus. A simple classification of these 
cysts as offered by Lindsay^ is: 

1. Benign cysts arising from the jaw or teeth 

a. Follicular (dentigerous) cyst 

b. Radicular (root cyst, dental cyst) 

c. Median anterior maxillary cyst 

2. Benign cysts arising from the sinus mucosa 

a. Secreting cysts 
Gland or mucous cysts 
Mucocele 

b. Non-secreting cysts of sinus mucosa 
(Lindsay) (mesothelial cysts of Mc- 
Gregor^) 

As stated before, non-secreting cysts are 
by far the most common type of cyst found 
in the antrum, and only these will be dis- 
cussed in detail. They arise in the subepi- 
thelial connective tissue of the sinus mucosa 
due to a retention of fluid in the connective 
tissue spaces. The cause for the retention 
of fluid is probably the action of bacterial 
toxins resulting from infection, producing 
damage of the capillary walls and altering 
their permeability. The equilibrium of the 
water balancing mechanisms of the tissues 
is thus upset. 

The role of allergy in this process is still 
in doubt. The increase of fluid in the con- 
nective tissue spaces compresses the con- 
nective tissue septa, causing them to 


break down and thereby allowing individ- 
ual collections of fluid to coalesce and form 
cysts. These cysts are not lined by epi- 
thelium. On histological examination they 
appear to have a definite wall. This, how- 
ever, is formed by connective tissue, and 
consists of one or more layers of elongated 
compressed connective tissue cells. 

The cysts may vary in size from minute 
ones, just forming, to those which fill the 
entire antrum. The length of time it takes 
for the large cysts to form is unknown. It 
may vary from months to years. We have 
observed 3 cases of probable non-secreting 
cysts, of moderate size (filling approxi- 
mately one-third of the antrum) with no 
appreciable change in size over a period of 
three months. 

Even though the cyst wall is very thin 
the cysts may reach a large size due to the 
supporting action of the antral walls and 
floor. It is believed^ that regardless of their 
point of origin in the sinus mucosa, the 
cysts eventually gravitate downward to the 
most dependent portion of the antrum. 
When they become large they may pro- 
lapse through the ostium of the sinus and 
then rupture spontaneously. In none of our 
cases of large cysts did we find any pro- 
lapse. 

These cysts are said to be found only in 
the antrum. They are most apt to occur in 
an edematous soft lining membrane. They 
contain a thin, clear, amber or straw- 
colored fluid which coagulates quickly 
after being removed from the sinus. Lind- 
say, by chemical analysis, has shown that 
the fluid in these cysts must be classified as 
an exudate. The fluid is usually sterile by 
ordinary culture methods. Occasionally a 
cyst may become infected, thereby forming 
a pyocele. 
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CLINICAL ASPECTS 

Frequency. In a series of 80 consecutive 
roentgen examinations of the sinuses, 13 
cases of probable cysts of the antrum were 
found. Six of these were large non-secreting 
cysts filling the entire antrum (as far as 
could be judged by roentgenograms made 
in the Waters position, without the use of 


the examinations were conducted at a time 
when allergic manifestations are infre- 
quent. All the cases found were in young 
adult males, twenty-one to twenty-nine 
years of age. 

Sy 7 nptoms. The symptoms of this type 
of cyst cannot be relied upon for clinical 
diagnosis. They are too obscure and vari- 





Fig. I. A, typical dome-shaped cyst arising from the floor of the left antrum. B, cyst arising from the lateral 
wall of the right antrum. C, large non-secreting cyst filling the left antrum, and a small cyst (arrows) arising 
from the medial wall of the right antrum. D, large non-secreting cyst filling the left antrum. 


contrast medium). In i case there were 
large cysts in each antrum. Two of the 
other cases of large cysts had a small cyst 
m the opposite antrum. Our series indicates 
that the bilateral occurrence of these cysts 
is not unusual. 

Cysts were the most common lesion ob- 
served in this particular group of cases, al- 
though the examinations were made in the 
winter when acute infections of the sinus 
are frequent. However, it is also true that 


able to set a definite criterion for identifi- 
cation. In our series of 6 cases of large cysts 
of the antrum the following symptoms were 
observed: In 3 instances the predominating 
symptom was toothache referred to the 
upper teeth on the side of the cyst. In 2 
cases, a first upper molar was extracted 
with no relief of the pain. In another case 
the symptoms of toothache were of such 
intensity that morphine sulfate was given, 
with no relief. In this case a tooth extrac- 
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tion was not done because on examination 
the teeth were normal. Still another case 
complained of numbness of the upper teeth. 
It is probable that in these 4 patients the 
cysts had completely filled the antrum and 
were under pressure. 

Other symptoms complained of were 
frequent colds, sore throats, and general 
malaise. In the 2 cases of large cysts where 
there were no symptoms referable to the 
teeth, the patients complained of slight 
pain in the sinus region, but only after di- 
rect questioning. In these cases the cysts 
were probably not under pressure,al though 
they appeared on the roentgenogram to fill 
the entire antrum. Lindsay, in discussing 
the symptoms of his cases of both large and 
small cysts, believes that these cysts are 
capable of producing a variety of symp- 
toms, which include . . . “fatigue, irritabil- 
ity, headaches, low grade fever, mild dizzi- 
ness, pains in the joints. Local symptoms of 
sinus disease may be present or absent. 
This type of cyst-may constitute a focus in 
infectious arthritis.” McGregor is also of 
the opinion that these cysts may act as foci 
of infection. There were no instances of 
symptoms referable to the teeth in Lind- 
say’s series, although several of the cysts 
in the cases he reported produced an opac- 
ity of the entire antrum. 

In none of our cases was there a spontan- 
eous rupture of the cyst with a sudden gush 
of the typical straw-colored, clear fluid from 
the nose as does occasionally happen, es- 
pecially during coughing or sneezing.^ 

Clinical Examination. The examination 
of our patients by nasal speculum was es- 
sentially negative. The mucous membrane 
was of a normal pink color and no pus was 
noted before or after shrinkage of the mem- 
brane. No tenderness to palpation over the 
involved sinus was elicited, even in those 
patients with toothache. This is unlike the 
toothache which may accompany inflam- 
matory disease of the sinus in which there 
is usually tenderness of the antrum on pal- 
pation. The throats appeared normal al- 
though 2 patients complained of sore 
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throat at the time of the examinations. The 
involved sinuses transilluminated well in all 
cases. The scarcity or absence of local find- 
ings referable to the sinuses is one of the 
important features of this lesion. 

Results of Antral Puncture in the Large 
Type of Cyst. Puncture of the antrum 
through the inferior meatus produced an 
immediate spontaneous return of the char- 
acteristic cystic fluid when the stylet of the 
puncture needle was withdrawn. In those 
cases with intense toothache, there was an 
immediate cessation of pain after a few 
cubic centimeters of fluid was allowed to 
drop out through the needle. The amount 
of fluid removed varied from 4 to 10 cc. 
Drainage through the needle stopped spon- 
taneously, probably due to its position. 
Clotting of the fluid in the needle was mini- 
mized by frequently inserting the stylet. 
None of the cysts was completely drained 
through the needle, as revealed by post- 
puncture roentgen studies. In all, the typi- 
cal straw- or amber-colored, clear fluid was 
obtained. Jn all 6 instances the liquid co- 
agulated quickly after removal. 

ROENTGEN ASPECTS 

Importance of Roentgen ExaminationlYVt 
roentgenogram is the most important fac- 
tor in the diagnosis of non-secreting cysts 
of the antrum, both large and small. This 
is true because symptoms, signs and find- 
ings referable to the sinus may be absent, 
even in large cysts. Sinuses containing these 
cysts transilluminate well. This is impor- 
tant since some rely on transillumination. 
(in conjunction with the clinical findings) 
for a diagnosis of sinus disease to the ex- 
clusion of the roentgen examination. In 
addition to the above findings, it should be 
recorded that symptoms of large cysts 
under pressure may be misleading, since 
the predominating symptom of pain may 
be referred to the teeth. Small and even 
moderate sized cysts may be missed by di- 
agnostic puncture of the antrum. This has 
been true in our experience and in the ex- 
perience of others. This is explained on 



VoL. 52, No. 2 


Non-secreting Cysts of the Maxillary Sinuses 


139 


purely anatomical grounds, the cyst being 
either too small, or situated in such a posi- 
tion that it cannot be reached. It is here 
that lipiodol studies may be of value in ac- 
curately localizing the cyst so that special 
techniques of puncture may be used to 
reach them (Fig. 2). In case of a “dry tap” 
in instances of cysts missed by puncture, 
returns of the irrigating fluid may be clear 
(unless there is infection present in the re- 
mainder of the sinus). 

Therefore, unless roentgen studies are 
carried out, an erroneous diagnosis of a 
normal sinus may be made, due to the ab- 
sence or scarcity of symptoms and signs of 
sinus disease, and the possibility of a nega- 
tive puncture in cases with small and me- 
dium sized cysts. 

Technique. The roentgenogram of most 
importance in the diagnosis is that made 
in the Waters position. All sinus roentgeno- 
grams are routinely made with the patient 
in the upright position. If any pathologic 
appearance is noted on this roentgenogram, 
a similar view is taken with the patient in 
the horizontal position. The chief value of 
this latter view is to show movement of 
free fluid. 

Findings. The cysts may arise from any 
wall, but they are most often seen aris- 


ing from the floor of the sinus. Small 
and moderate sized cysts usually appear as 
sharply defined, dome-shaped masses pro- 


Fig. 2. Lateral view of right antrum following injec- 
tion of opaque oil (see Fig. iB for Waters’ position 
of same case). Antral puncture was performed 
twice without success. The opaque oil injection 
revealed the anterior location of the cyst (arrows). 
In such cases a curved trocar and needle are neces- 
sary to reach the cyst. This case illustrates that a 
negative antral puncture and a clear return of 
irrigating fluid does not rule out antral disease. 

jecting into the sinus and are well visual- 
ized in contrast to the air in the remainder 
of the antrum (Fig. A, B and C). These 
types are easy to recognize roentgeno- 




IG- 3. A, large non-secreting cyst filling the right antrum. Density in the inferior portion of the left antrum 
with a sharp margin simulating a fluid level. This appearance did not change on a roentgenogram made in 
the horizontal position, ruling out free fluid. This density represents a small cyst. B and C were made 
lollowing puncture of the right antrum. The cyst of the right antrum did not change in appearance in spite 
or the puncture and drainage (spontaneous through the puncture wound) over a two month period of ob- 
servation. The cyst in the left antrum increased slightly in size. In B its upper margin simulates a fluid 
line. The roentgenogram made in the horizontal position rules out free fluid and in addition shows a dome- 
shaped upper border, further substantiating the diagnosis of a cyst. 
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logically. They are most apt to be confused 
with solitary polyps. Polyps, however, are 
apt to occur in individuals with allergic 
manifestations, and the lining membrane 
of the sinus in these cases usually shows a 
generalized thickening. This is not true in 
sinuses containing cysts, although occa- 
sionally one portion of the lining membrane 
may appear thickened, due probably to an 
accumulation of cystic fluid which has not 
united with the main cyst. 

Occasionally a cyst in the floor of the 
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sinus. This finding is mentioned by Mc- 
Gregor, Lindsay, and Hardy. Judging from 
their experience and from ours, these cysts 
are a common cause of an opaque sinus on 
the roentgenogram (Fig. i, C and D, Fig. 
3, 4 and 5). The following are the charac- 
teristic roentgen findings produced by these 
large cysts: 

I. An increase in density of the entire an- 
trum. The density is usually uniform. In 
the Waters position, ethmoid cells are fre- 
quently seen in the superior and medial 
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Fig. 4. /f, large non-secreting cyst filling the left antrum. Hyperplastic sinusitis of the right antrum. B, 
roentgenogram made following puncture showing the collapsed cyst in the inferior portion of the antrum 
(arrows). A roentgenogram made March 3, 1943, showed a normal sinus. 


antrum may simulate a fluid level when the 
roentgenogram is made in the upright posi- 
tion. This is not uncommon since we have 
observed 2 such cases. Pancoast, Pender- 
grass and Schaeffer^ illustrate a similar case. 
Two of Lindsay’s cases presented this ap- 
pearance, one being reported as a fluid 
level, and the other being reported as re- 
sembling a fluid line. One of Hardy’s^ cases 
was similar in appearance. It is here that 
the roentgenogram made in the horizontal 
position is of greatest value. Free fluid 
would change its position and cause a 
clouding of the entire sinus. Fluid in a cyst 
remains localized and may, due to pressure 
changes and slight changes in angle of ex- 
posure, become characteristically dome 
chaped (Fig. 3). 

As the cysts grow, they become large 
enough to produce an opacity of the entire 


aspect of the antrum. These may either be 
ethmomaxillary cells or posterior ethmoid 
cells or both. In addition, a part of the supe- 
rior orbital fissure and the infra-orbital 
foramen may be projected into the superior 
portion of the antrum. These cells, the fis- 
sure and the foramen, due to their radio- 
lucent appearance, produce some irregu- 
larity in the superior and medial portion of 
the density produced by the cyst. Here it 
would be well to mention that it is also pos- 
sible for membranous or osseous septa to 
form separate compartments in the sinus, 
so that a cyst could fill one compartment 
only. We have not encountered such a case. 

2. No change in the appearance of the 
density in upright and horizontal views. This 
is important in those instances where roent- 
genograms are routinely taken in the hori- 
zontal position. It is essential that roent- 
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genograms be taken in the upright position 
to rule out free fluid in the sinus (Fig. 6). 

3. No change in osseous wall of the sinus 
to indicate either infection, -pressure atrophy.^ 
or hone destruction due to invasion. This is 
explained by the lack of active inflamma- 
tion (the fluid is usually sterile by ordinary 
culture methods), the benign character of 
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sent, and that the sinuses transilluminate 
well, enables one to make the diagnosis. At 
some time in the development of these cysts 
there must be a stage between the typical 
dome-shaped cyst and the large cyst Ailing 
the entire sinus, in which the cyst will fill 
most of, but not all of the antrum. We have 
not encountered such a case. However, in the 





Fig. 5. large non-secreting cysts of both antra. Each antrum was punctured. The cyst on the right side 
collapsed rapidly in the twelve days following the puncture during which time cyst fluid drained through 
nose. B, C, and D. Note the resemblance of the partially collapsed cyst (S) to a thickening of the lining 
membrane ofthe sinus. Although cyst fluid drained from the left side during this period the cyst did not col- 
lapse readily. In D collapse has occurred to a sufficient degree so that the top of the cyst is visible (arrows). 


the cysts, and their structure, that is, their 
thin lining and their tendency to prolapse 
through the ostium when they become 
large, and to rupture spontaneously rather 
than to produce pressure atrophy. 

It is possible from these roentgen find- 
ings alone to suspect the presence of these 
cysts. The knowledge that local signs and 
symptoms of sinus disease are few or ab- 


presence of an opacity of the major part of 
the antrum, which does not alter its shape 
in upright and horizontal views, and in 
which the sinus wall shows no changes, a 
cyst should be considered. Furthermore, if 
the clinical signs and symptoms of sinus 
disease are few or absent, and the sinus 
transilluminates well, the diagnosis of a 
cyst is justified. 
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Roentgen Studies Following Functure of 
Large Cysts. In i case, one week following 
the puncture, during which time cystic fluid 
drained through the nose, the cyst was col- 
lapsed and appeared as a small nodule in 
the floor of the sinus, with the typical 
dome-shaped appearance of small cysts. 
Four weeks later the antrum appeared nor- 
mal (Fig. 4). 

In another case, following puncture 
cystic fluid drained in small amounts 
through the nose, but the cyst did not col- 
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roentgen appearance. These include: 

1. Inflammatory lesions 

2. Cysts of dental origin 

3. Mucous cysts and mucoceles 

4. Polypi 

5. Tumors (especially carcinoma) and 
granulomata. 

In all of these conditions, the sinus trans- 
illuminates poorly. In brief, the following 
are the most important additional points in 
the differential diagnosis: 



Fig. 6. A, roentgenogram made in the horizontal position shows a diffuse opacity of the right antrum. In 
this respect a cyst is simulated. However the roentgenogram made with the patient in the upright position, 
B, shows a fluid level, with a thickened lining membrane. This was an inflammatory lesion, with clinical 
signs and symptoms of acute sinusitis. The sinus did not transilluminate. 


lapse, and its appearance on the roentgeno- 
gram remained unchanged (Fig. 3). 

In the patient with the bilateral cysts, 
puncture was performed on both sides, 
Drainage through the nose followed there- 
after. On one side the cyst collapsed rapidly. 
At one stage in this process of regression, 
the findings on the roentgenogram simu- 
lated a thickening of the mucoperiosteal 
lining of the sinus. The cyst on the other 
side collapsed very slowly. This was only 
evident roentgenologically after the cyst 
on the opposite side was almost completely 
collapsed (Fig. 5). 

Differential Diagnosis. The large, non- 
secreting cyst which produces an opacity 
of the entire antrum must be differentiated 
from all other lesions producing a similar 


I. In acute inflammatory disease of the 
antrum the opacity seen in the roentgeno- 
gram is due to the thickening of the lining 
membrane of the sinus, or fluid, or both. 
Roentgenologically, fluid may be demon- 
strable by roentgenograms made in differ- 
ent positions. These also show the thicken- 
ing of the mucoperiosteal lining of the 
sinus, either alone or in combination with 
fluid. The hyperplasia of the membrane 
may not be visible on the horizontal view 
when there is fluid present. The upright 
view which results in a shift of the fluid to 
the most dependent portion of the sinus 
will reveal this thickened membrane (Fig. 
6). The clinical signs and symptoms of 
acute sinus disease are quite apparent. The 
hazy appearance of the sinus wall, seen in 
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acute inflammatory processes of the an- 
trum, may also be detected (Fig. 7). In- 
flammatory lesions are the ones which have 
to be differentiated most often. 

2. In cysts of dental origin, the relation- 
ship to the teeth should be demonstrable 
by careful roentgen studies, and changes in 
the floor of the sinus may be detected. 

3. Mucoceles are rare in the antrum. We 
have never observed one, but in mucoceles 
large enough to produce an opacity of the 
antrum, pressure or invasion changes are 


SUMMARY AND CONCLUSIONS 

1. In a consecutive series of eighty 
roentgenograms of the sinuses for a sus- 
pected pathologic condition, thirteen in- 
stances of probable cysts of the antrum 
were found. Six of these produced an opac- 
ity of the entire antrum. These were found 
to be non-secreting or mesothelial cysts. In 
our experience, non-secreting cysts are the 
most common type of cyst occurring in the 
antrum. 

2. Local signs and symptoms of sinus dis- 



Fig. 7. A, opacity of the left antrum with no change in its appearance in the upright and horizontal position. 
(Only the horizontal view is shown.) In this respect a cyst is simulated. However, the sinus wall shows the 
hazy appearance of an acute infection, and clinically the signs and symptoms of an acute sinusitis were 
present. The sinus did not transilluminate. The opacity in this instance was due to an acute inflammatory 
lesion with thickened membrane and pus. Local treatment resulted in rapid improvement. B and C. In 
B, the appearance is due to an irregularly thickened membrane. Note theinequality of size of the maxillary 
sinuses an anomaly of development. 


usually present in the wall of the sinus. At 
this stage, too, they are apt to produce ex- 
ternal deformity of the face, and marked 
pain in the sinus. 

4. Carcinoma of the antrum, which is the 
most common malignant tumor encoun- 
tered, is apt to have caused bone destruc- 
tion, invasion of adjacent soft tissue, and 
may produce severe pain by the time the 
roentgenogram shows a diffuse opacity of 
the antrum. 

5- Polypi are most apt to occur in indi- 
viduals with allergic manifestations. In 
those instances where the entire antrum is 
opaque due to polyps, there are apt to be 
polypi in the nose, easily detected by nasal 
examination. 


ease may be absent or meager even in large 
cysts of this type. The sinuses transil- 
luminate well. Small and medium sized 
cysts may be entirely missed by antral 
puncture. Antral irrigation in such in- 
stances is usually also negative. Therefore 
the roentgenogram is the only way to de- 
tect their presence. 

3. Large cysts under pressure may give 
rise to severe toothache as the predominant 
symptom. In these instances there is no 
tenderness over the involved antrum, such 
as is often present in inflammatory lesions 
of the sinus giving rise to toothache. 

4. When the cysts become large they 
produce an opacity of the entire antrum on 
the roentgenogram. This opacity remains 
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constant in appearance on roentgenograms 
made in the horizontal and upright posi- 
tions. There are no changes in the sinus wall 
to indicate either infection, pressure atro- 
phy, or invasion. 

5. In the presence of an opaque antrum, 
with the characteristics given, a large non- 
secreting cyst should be considered. Know- 
ing the clinical findings and with the knowl- 
edge that the sinus transilluminates well, 
the diagnosis can be made with reasonable 
certainty. 


REFERENCES 

I. Hardy, G. Benign cysts of antrum. Ann. Otol, 
Rhin. £f? Laryng., 1939, 48, 649-657. 
a. Lindsay, J. R. Nonsecreting cysts of maxillary 
sinus mucosa. Laryngoscope, 1942, y.?,’ 84-100. 

3. Love, A. A. Dentigerous cysts of antrum. Arch. 

Otolaryng., 1934, ig, 348-366. 

4. McGregor, G. W. Formation and histologic 

structure of cysts of maxillary sinus. Arch. 
Otolaryng., 1928,5, 505-519- 

5. Pancoast, H. K., Pendergrass, E. P., and 

Schaeffer, J. P. The Head and Neck in 
Roentgen Diagnosis. Charles C Thomas, 
Springfield, Illinois, 1940. 



VoL. 52, No. 2 


POSTOPERATIVE EMPHYSEMATOUS BULLAE 
FOLLOWING LUNG ABCESS* 

By WALDO R. OECHSLI, M.D. 

Medical Director^ Olive View Sanatoriim 

OLIVE VIEW, CALIFORNIA 


P ATHOLOGICAL conditions following 
surgical treatment of lung abscess have 
not been the subject of much roentgeno- 
graphic investigation. FarrelL made a rather 
comprehensive study of postoperative 
changes in 23 cases of lung abscess, de- 
scribing the appearance of ribs, pleura, lung 
and diaphgram. He found the usual uncom- 
plicated course, roentgenographically, was 
peripheral clearing of the dense shadowing 
in the lung terminating in either a clear 
lung or more or less fibrosis, depending on 
the site and size of the abscess and the 
amount of surrounding pulmonary involve- 
ment. No mention is made of the finding 
of emphysematous bullae or pneumatocele. 
Boch^ reported a case of emphysema and 
bronchiectasis in which there had been a 
history of the patient recovering from a 
lung abscess. At autopsy, there was a cav- 
ity whose trabeculated walls contained 
connective tissue. The interior space was 
lined with smooth, glistening membrane of 
epithelium similar to that in a bronchiole. 
It is not clear from the information given 
whether this was a pneumatocele or an epi- 
thelized, residual lung abscess. Franklin^ de- 
scribed 6 cases studied by means of bron- 
cography, illustrating various types of re- 
sidual defects in the lung and bronchi, 
classifying them as cavitary and bronchi- 
ectatic. In the case here reported, another 
type of defect following surgical treatment 
is described. 

CASE REPORT 

A. S., Mexican female, aged fifteen. Present 
illness dates from October, 1938, when ton- 
sillectomy was performed under a general 
anesthetic. Several days later, the patient be- 
came ill with severe cough and expectoration of 
foul, purulent sputum. The temperature was 
103 F. In December, 1938, she had a hemopty- 


sis and was sent to the Los Angeles General 
Hospital. The sputum was reported as positive 
for acid-fast bacilli and she was referred to the 
Olive View Sanatorium with a diagnosis of 
moderately advanced pulmonary tuberculosis 
(Fig. i)v.The temperature range at this time 
was 99.6.to 100.0° F., pulse 80 to 130, respira- 
tion 20 to 26, sputum 2 to 6 ounces daily, puru- 



Fig. I. Dense, confluent involvement in middle part 
of right lung with fluid level. 


lent and with a very foul odor. On two different 
occasions in January, 1939, acid-fact bacilli 
were found on concentration. Unfortunately, 
there were no cultures or guinea pig inocula- 
tions. Bronchoscopy, on January 24, 1939, 
showed pus welling from the right upper lobe 
bronchus. The roentgen examination at this 
time (Fig. 2 and 3) showed an increase in dense, 
confluent involvement through most of the 
right lung with several fluid levels due to cavity 
or abscess formation. 

Despite the finding of acid-fast bacilli in the 
sputum, it was considered that the patient had 
a lung abscess and operation was performed on 


* Presented before the Trudeau Society of Los Angeles in May, 1943. 
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Fig. 1 . Marked increase in involvement with multi- 
ple fluid levels, eleven days after first roentgeno- 
gram. 

February i, 1939, with resection of portions of 
the third and fourth ribs anteriorly. Three 



Fig. 3. Lateral view showing location of 
abscesses in right lung. 


abscesses were opened with cautery and drained. 
Both the pus evacuated from the abscess and a 
section of the abscess wall were negative for tu- 
berculosis, both by culture and guinea pig 
inoculation. The pus showed many gram-nega- 
tive pleomorphic motile bacilli. 

The postoperative course was uneventful; 
cough lessened immediately and expectoration 
dwindled steadily, ceasing in six weeks. Clinical 
improvement continued until her discharge, in 
December, 1939, at which time she was free 
from all symptoms and in a better state of nu- 



Fig. 4. Conventional roentgenogram nire a.nd a half 
months after drainage of abscesses. There is slight 
thickened pleura over the right lung with a few 
clear-cut linear shadows. 

trition than she had ever previously experi- 
enced. 

A conventional roentgenogram in November, 
1939 (Fig. 4) showed considerable thickened 
pleura over the site of operation and a number 
of very fine, thin, interlacing, white lines 
through the region where the abscesses had been 
located. Because the nature of these shadows 
could not be determined adequately in the 
stereoscopic view, the patient was examined by 
means of the rectilinear planigraph. The plani- 
grams of the anterior half of the right lung (Fig- 
5) showed several high-lighted areas, near the 
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lateral chest wall, bounded by very thin, almost 
hair-like white lines, with no lung markings 
within them. These were rather irregular in 
shape and of variable size. Lateral planigrams 
(Fig. 6) through this region showed them even 
more distinctly and in this projection they were 
more rounded. 

COMMENT 

This case was something of a diagnostic 
problem because of the finding of acid-fast 
bacilli in the sputum on three different oc- 
casions in two different institutions. How- 
ever, in retrospect, it hardly seems possible 
that the abscess cavities present in the lung 
were due to tuberculosis, because of the 
very prompt result of open drainage which 
is not the experience encountered in treat- 
ing tuberculous cavities by this method. 
Since no cultures or animal inoculations 
were made preoperativel)'- and the pus 
evacuated at operation was negative by 



5- Planigram of right lung showing several em- 
physematous bullae at former site of lung ab- 
scess. 



Fig. 6. Lateral planigram of same area, show- 
ing emphysematous bullae. 


culture and guinea pig inoculation, it must 
be concluded that the acid-fast bacilli were 
some non-pathogenic organism rather than 
tubercle bacilli. 

The shadows observed in the planigrams 
are not of the type characteristic of tuber- 
culous cavities, bronchiectatic dilatations 
or residual abscesses. The outlining walls are 
very thin, uniform in thickness and there 
is no increase in density of the surrounding 
parenchymal structure. The appearance is 
the same as in patients with emphysema- 
tous bullae, as described by Freedman,® 
Hayashi,® Jaderholm,’’’ Laurell,® and others. 
Peirce and Dirkse® described 4 cases in 
which pneumonia was followed by the de- 
velopment of what they termed “pulmo- 
nary pneumatocele (localized alveolar or 
lobular ectasia).” The appearance of these 
lesions is essentially the same as in the case 
described above except for size and num- 
ber. They feel, as does Fische'r-Wasels,^ 
that inflammatory changes result in a 
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check-valve mechanism with the produc- 
tion of progressive distal expansion of dis-, 
tal alveoli. Hayashi found evidence of a 
valve-like structure at the base of such 
vesicles. In this case, there was surgical 
interference in this immediate area and the 
formation of bullae could presumably re- 
sult from either process or both. 

If seen for the first time, without the his- 
tory which this case presented, these bullae 
might fall into a considerable class of cases 
probably very largely misdiagnosed con- 
genital cystic disease. The first roentgeno- 
grams made on this patient showed nothing 
even suggestive of pneumatocele. 

As Peirce and Dirkse have shown, pneu- 
matoceles may completely disappear and 
even if they do not, there seems to be no 
unfavorable clinical prognosis. Routine in- 
vestigation of cases of healed lung abscess 
by body section roentgenography, espe- 
cially among those who have received sur- 
gical treatment, would probably yield sim- 
ilar findings in a certain percentage of cases, 
with entire absence of symptoms. It is im- 
portant, however, to realize the possibility 


of such changes, to avoid confusion with 
residual infective pulmonary defects. 
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T he value of cholangiography in the 
diagnosis of lithiasis of the main bile 
duct is unquestioned. This was really the 
object pursued when it was first performed, 
and is the motive of its continued employ- 
ment. 

At present, however, there is the tend- 
ency to use this exploratory procedure as 
a method to ascertain the physiology and 
pathological disturbances of the biliary 
tract, often ignoring useful knowledge ob- 
tainable from other procedures. 

For this purpose, cholangiography is un- 
doubtedly of great help and sometimes af- 
fords useful lessons, but it can also lead to 
error if incorrectly interpreted. 

If it is sometimes difficult to determine 
the existence of an intracanalicular concre- 
tion, it is naturally much more so to ascer- 
tain the functional activity or discover a 
disorder. 

Often spasms of the ducts are diagnosed, 
because at a certain level their shadow is 
obliterated or narrowed. 

Peristalsis of the bile ducts is described, 
simply because their borders are irregular 
or waved. 

_ Dystonia of the sphincter of Oddi is men- 
tioned, because Wirsung’s duct is visu- 
alized. 

Syndromes of biliary dyskinesia are 
spoken of, by the sole observation of one or 
two cholangiograms taken with short in- 
tervals. 

Summing up, it is sometimes thought 
that cholangiography is an infallible image 
of all that occurs in the biliary tract, for- 
getting that a roentgenogram is only a sta- 
tionary record incapable of showing details 
of the dynamics of the ducts; and that, 
while it is true that it can give information 
as to the presence or absence of stones, the 
permeability of the ducts or their abnormal- 


ities, it does not permit us to judge of their 
functional activity. 

Those who have performed a few cho- 
langiographies will agree that the roent- 
genology of the bile tract involves serious 
problems. Often they have been perplexed 
by a shadow which may or may not be that 
of a stone. They have been surprised when, 
during a second operation, one or more con- 
cretions were found which were not demon- 
strated on the roentgenograms. 

They want to know why the opaque 
medium does not penetrate the terminal 
portion, or why the ducts show an unusual 
image. 

In a word, cholangiography is not always 
entirely satisfactory, and although pro- 
longed study of the case sometimes throws 
light on the matter, by changing the qual- 
ity or quantity of the contrast medium, re- 
peating the examination and modifying 
the position of the patient, it is also true 
that at times our efforts are useless. 

With the purpose of pointing out the dif- 
ficulties which the interpretation of these 
cholangiograms present, we will study the 
uncertainties and errors of diagnosis in 
lithiasis of the choledochus, and the chap- 
ter of biliary physiopathology, as shown by 
cholangiography. 

CHOLANGIOGRAPHY AND LITHIASIS OF 
THE PRINCIPAL BILE DUCT 

Calculi of the bile ducts can be diagnosed 
by cholangiography, either because they 
show up directly, or because they alter the 
shadow of the ducts indirectly. 

(i) Direct images are those which appear 
at the site occupied by the stone itself, and are 
of two varieties: 

(a) The lacunar image, which appears 
when the contrast medium envelops the 
foreign body completely, making it stand 
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Fig. I. Postmortem cholangiogram. Injection of6cc. 
oflipiodol through the cystic duct. Previously four 
calculi about the size of shot were placed in the bile 
duct. Of these only one is distinguishable by the 
inverted dome-shaped image seen in the upper part 
of the hepatic duct. 

out as a transparent area in the midst of 
the opaque shadow. To obtain this image 
the stone must be in contact with the duct 
wall, thus preventing the medium sur- 
rounding it completely; if this should hap- 
pen, the layer of medium would be thin 
enough not to conceal the stone. 

When this layer interposed between the 
wall and the calculus is not thick enough to 
hide the concretion, it may, however, dim- 
inish its intensity, thus giving less definite 
images, with diffuse borders, or only slightly 
less opacity than the rest of the tract. In 
these cases interpretation becomes very 
difficult. 

(b) When the contrast medium has not 
entirely enveloped the periphery of the 
foreign body, but only a part of its contour, 
dome-shaped, angular or semilacunar (bor- 
der-lacunar) areas are obtained, according 


to the position, shape and size of the con- 
cretion. 

The dome-shaped image is described as 
characteristic of calculi which obstruct the 
final portion of the choledochus, and for it 
to appear the concretion must be ovoid, 
and the contrast medium only come in con- 
tact with its upper border, or only allow a 
very slight passage of the injected sub- 
stance. The various images depend on the 
shape and on the quantity of medium 
which manages to find its way past the 
stone. 

The inverted dome-shaped image ap- 
pears when the concretion is in the hepatic 
duct or one of its branches, impeding the 
upward passage of the medium, and which 
is only in contact with its lower border 
(Fig. I). 



Fig. 2. Same as Figure i. Immediately afterwards a 
second injection of 4 cc. of lipiodol was given and a 
roentgenogram made. Only two stones are now vis- 
ible in the hepatic duct. On opening the biliary 
tract the other two stones were found; one in the 
middle part of the choledochus, the other lodged 
in the ampulla of Vater. 
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It should be stated that sometimes cal- 
culi in the terminal part of the choledochus 
may present a right-angled border, or one 
Avith a slight convexity downwards, simu- 
lating a normal contraction of the sphincter 
of Oddi, or a complete obliteration due to 
extrinsic compression. 

The dome-shaped image is not always 
due to a stone in the terminal portion ; tliere 
are cases, as we shall see, in which it ap- 
pears in spite of there being no obstruction. 
When this occurs, either in the first or fol- 
lowing cholangiograms a normal passage 
of the medium into the duodenum can be 
seen, which is not so when it is due to a for- 
eign body. 

Finally, it must not be forgotten that a 
small stone, loosely lodged in the ampulla 
of Vater, may pass unnoticed; in tliis case, 
the stasis and reflux in Wirsung’s duct may 
draw attention to it (Fig. 2). 



UG. 3. Postoperative cholangiography; 10 cc. of 25 
per cent yodolipol. The contrast medium has filled 
the choledochus, the hepatic duct and its left 
branch; the right branch is not visible. 



Fig. 4. H. C., May 7, 1942. Postoperative choJangio- 
gram; 20 cc. of 25 per cent yodolipol. With a 
greater amount of contrast medium a semilacunar 
or border lacunar image may be seen at the divi- 
sion of the hepatic duct. It is due to a calculus 
which obstructs the right branch of this duct, im- 
peding its filling. 

The lacunar image on only one side of 
the duct (semilacunar or border-lacunar) 
occurs when the stone allows the medium 
to pass on only one wall of the duct, leaving 
a dent or wave on the opposite border. 

(2) Indirect unages are those that indicate 
the existerice of calculi, by the alterations 
they make on the shape of the ducts. These 
may be: 

(a) Dilatation of the biliary tree, a mor- 
phological alteration less related to the con- 
cretion itself than to the hypertrophy of 
the sphincter of Oddi. 

(b) Reflux in the intrahepatic biliary 
system, which is not of great importance, 
as it may be related to any obstruction in 
the lower part of the choledochus, and to 
the quantity and pressure used in the in- 
jection of the contrast medium. 
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Fig. 5. Postmortem cholangiogram; 5 cc. of 25 per 
cent yodolipol. Previously two stones the size of 
shot were placed in the biliary tract; their images 
can be seen in the middle portion of the chole- 
dochus. Below them, several round shadows can 
be seen which are due to air bubbles. 

(c) The failure of passage of the medium 
into the duodenum; also of only slight value 
either because of many reasons which may 
be responsible, or because one or several 
concretions are sometimes sufficient to pre- 
vent its transit into the bowel. 

(d) Finally, let us mention the impossi- 
bility or difficulty of filling of one or both 
branches of the hepatic duct, which occurs 
when a stone is situated at that level and 
is not visible directly (Fig. 3 and 4). 

The uncertainties and errors which ren- 
der difficult the visualization of an intra- 
canalicular concretion appear either be- 
cause an image is badly interpreted, or be- 
cause the roentgen ray itself makes the 
visualization difficult. 

We will call the former errors of interpre- 
tation, and the latter errors of omission. 


I. The errors of interpretation are due 
to technical defects, abnormalities of the 
biliary tract, edema caused by choledo- 
chitis, superimposed duodenal shadow, de- 
formities caused by vertebrae, or any cause 
which hinders the correct appreciation of 
the image obtained. 

Injection of air bubbles in the biliary 
tract can bring about false images; these 
are usually round or oval in shape, with 
regular edges, and show up more intensely 
than the calculous image, as negative areas, 
apart from being fugitive and displaceable, 
either spontaneously or by injecting more 
opaque substance (Fig. 5 and 6). 

Bile tract abnormalities, or the space be- 



Fig. 6. Postmortem cholangiograrh; 8 cc. of 25 per 
cent yodolipol. Three more cubic centimeters of 
opaque medium were injected immediately after- 
wards and the second cholangiogram was then 
taken. Note how the calculous images have varied 
their position. In the lower part of the choledochus 
the air bubbles have fused into one large one. The 
opaque medium shows the outline of the ampulla 
of Vater, allowing of its visualization. 
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tween the branches of the hepatic duct, 
may cause error. Desplas, Moulonguet and 
Malgras mention the case of the cystic duct 
opening into the hepatic duct on its anterior 
aspect. We have a case in which the 
branches of the hepatic duct, outlining a 
negative image, might have been errone- 
ously interpreted as a stone. In this case 
another roentgenogram, taken from a dif- 
ferent angle, eliminated all doubt. 

Choledochitic edema is mentioned by 
Desplas, Moulonguet and Malgras as the 
most important cause of an abnormal im- 
age. These authors mention as a means of 
differentiating these shadows from the 
truly calculous ones the fact that they are 
found in the middle of the dilatation and 
not at the end of the dilated segment, and 
also the variability in shape and position 
with which they appear in repeated roent- 
genograms. 



7 - H. C. 12413, May 8, 1942. Postoperative 
chol angiogram; 25 cc. of 40 per cent abrodil. The 
excess of contrast medium conceals two stones in 
the hepatic duct. 





Fig. 8. H. C. 12413, May 8, 1942. Postoperative 
cholangiography; 25 cc. of 40 per cent abrodil. 
After thirty minutes most of the opaque medium 
has been eliminated; the images of two calculi may 
now be seen. 

We believe the first sign to be of little 
value, as one or more stones lodged in the 
duct can produce lacunar images in the 
middle of the dilatation; on the other hand, 
we find the second sign of greater value, 
since the calculous shadow is generally per- 
manent and does not vary; we say gener- 
ally, because on some occasions we have 
found mobility and variations in the shape 
of its image (Fig. 8). 

The superimposition of the duodenal 
image may not only conceal the terminal 
portion of the biliary duct and hide a con- 
cretion therein, but may sometimes re- 
semble one, especially when one of the 
shadows made by the intestinal mucosa 
simulates a dome-shaped image placed 
exactly on the last portion of the chole- 
dochus. 

Should this be the case, the passage of the 



154 Adrian J. Bengolea, Carlos Velasco Suarez, and Alfredo Negri august, 1944 


opaque medium into the intestine is an in- 
dex of the absence of any obstruction in 
the last portion of the duct; this could be 
confirmed by another roentgenogram taken 
shortly afterwards. 

The deformity produced by pressure of 
the vertebrae can give lacunar images by 
contact between the duct walls, when the 
ducts are displaced medially. These false 
images disappear or are modified either 
spontaneously or by increasing the quan- 
tity injected. 

2. Errors of omission are those incurred 
when the roentgen ray does not permit the 
visualization of an intracanalicular concre- 
tion, and they originate either in the qual- 
ity or quantity of medium used, dr in the 
relation between the size of the calculus and 
the capacity, of the biliary tract. 

The following render visualization diffi- 
cult: (a) poor distribution, scarcity or ex- 
cess of the injected medium; (/>) use of very 
opaque preparations; (c) small calculi 
lodged in dilated ducts. 

Scarcity, defective distribution, and rapid 
passage of the medium into the duodenum 
do not need further explanation as causes 
which make visualization of a foreign body 
difficult. Nothing can assure us that, in a 
region where the opaque substance has not 
reached, there are not one or more calculi 
which have been overlooked. 

Regarding the excess of medium, it may 
lead to the same result, dilating the biliary 
tract and allowing the passage of the me- 
dium between it and the stone, thus making 
the shadow of a stone less defined or in- 
visible. Naturally, for this to occur, the 
stone must be loose in' the duct, therefore 
one must wait for the choledochus to empty 
partially; then the negative image will ap- 
pear as soon as the stone has come in con- 
tact with the duct wall (Fig. 7 and 8). 

Excessive opacity of the contrast me- 
dium has been mentioned frequently, so 
we will not emphasize this difficulty; let us 
say only, that however thin the layer of 
fluid lying between the stone and the duct 
walls, it may be sufficient to conceal the 
former. 


Finally, let us point out that the visual- 
ization of a calculus depends on its relative 
size compared to the caliber of the duct. 
Any smair stone, lodged in a dilated tube, 
can be surrounded by the medium, and 
be easily overlooked (Fig. 7). 

CHOLANGIOGRAPHY AS A METHOD 
OF STUDYING BILIARY 
PHYSIOPATHOLOGY 

The utility of cholangiography as an 
auxiliary method to explain certain prob- 
lems of physiopathology is a matter of im- 
portance. But when it is attempted to ex- 
plain certain functions, or new functional 
.syndromes are created based only on one 
or two roentgen studies and without con- 
sidering the knowledge afforded by other 
methods of investigation, we believe that 
it is demanding too much of cholangiog- 
raphy. 

Not only are spasms of the sphincter of 
Oddi mentioned as a cause of biliary stasis, 
but it is claimed insistently that spasms of 
other parts of the duct cause fleeting jaun- 
dice and biliary colics. 

Roentgenologically, the activity of the 
two portions of the sphincter — vagotropic 
and sympathicotropic — are separate, and 
the latter’s dysfunction is spoken of be- 
cause Wirsung’s canal is visualized when 
the functional value of the sphincter of the 
ampulla of Vater is still being discussed. 

While histology denies to the principal 
bile path any peristaltic activity, roent- 
genologically it is spoken of frequently. As 
may be seen, roentgenological interpreta- 
tion is not in accordanceavifh facts in the 
face of other procedures. . 

In the light of that knowledge, we will 
study the images which appear in the ter- 
minal portion of pathological biliary ducts, 
and refer finally to the motility of the mam 
biliary tract. . , 

The intestinal portion of the biliary and 
pancreatic ducts is surrounded by a mus- 
cular system described in 1877 as the mus- 
cle of Oddi. In view of the relation it has 
with the muscular coat of the duodenum, 
the functional value of this sphincter as 
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been, and still is, discussed. Even today, 
there is a tendency to accept that it is ca- 
pable of active function apart from the in- 
testinal musculature. 

Three parts are studied in this muscular 
formation: (i) the muscle of the ampulla of 
Vater, or sphincter of the papilla; (2) the 
muscle of the choledochus, or sphincter of 
the choledochus; (3) the muscle of Wir- 
sung’s duct, or pancreatic sphincter. 

The first is a frail annular muscle which 
circumscribes the ampulla of Vater, a seg- 
ment of the biliary tract which has suffered 
an involutionary process, being in the adult 
an insignificant portion if compared with 
the intestinal part of the choledochus (Fig. 
9 )- 

The second is the most important part 
of the sphincter of Oddi, and is a strong 
muscular sheath which extends from the 
junction of the choledochus and Wirsung’s 



IG. 9. Transverse section of the ampulla of Vater in 
Its middle portion. X 1 7. Masson’s trichromic stain, 
the ampulla is surrounded by a few muscular 
fibers^ whose importance as elements capable of 
stopping the bile column by their contraction must 
be entirelj'- discarded. This observation is of a gall- 
bladder obstructed by a calculus lodged in the cys- 



Fig. 10. Transverse section of the terminal part of 
the biliary and pancreatic ducts, 8 mm. above their 
junction. X17. Masson’s trichromic stain. The 
choledochus is surrounded by a strong muscular 
ring capable of halting the flow of bile when con- 
tracted. The muscular fibers which belong to Wir- 
sung’s duct surround only its posterior semi-cir- 
cumference; therefore to call it a sphincter is in- 
correct. This observation corresponds to a case of 
lithiasis of the hepatocholedochus. 

duct to above the intestinal foramen, vary- 
ing in length from 8 to 15 mm. in normal 
cases, acquiring more length and develop- 
ment in pathological conditions (Fig. 10). 

The third is the least important muscular 
group, and in most adults Wirsung’s duct 
has no sphincter of its own in the sense of 
an intrinsic ring of muscular fibers that 
surround the canal entirely, for those that 
exist only cover its posterior semi-circum- 
ference, and do not deserve the name of 
sphincter (Fig. 10). 

From a functional point of view, the 
sphincter of the papilla is not capable of 
offering much resistance to the passage of 
bile or pancreatic juice, as being a weak 
muscular ring and the ampulla being a very 
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short segment (2 mm. in length in 45 per 
cent of adults, according to Giordano and 
Mann) it is not conceivable that its con- 
traction could detain the bile column and 
maintain an increased pressure in the hepa- 
tocholedochus. 

In this sense we agree with Schwegler 
and Boyden, who not only doubt that the 
sphincter of the papilla can offer any ap- 
preciable resistance to the biliary and pan- 
creatic flow, but they do not think it prob- 
able that it can participate in biliary dys- 
kinesia. 

Roentgenologic ally, on the contrary, it is 
supposed to play an active part in the pro- 
duction of these conditions; the visualiza- 
tion of Wirsung’s duct is given as a sign 
which reveals this disorder. 

It is logical that reflux of the medium 
into this canal, when it empties into a com- 
mon ampulla with the choledochus, is only 
possible when at that level there is a cause 
which obliges the content of one duct to 
pass into the other. This cause may be a 
calculus, an excess of contrast medium or 
excessive pressure while injected. 

These, however, are not the cases under 
discussion; they are those in which the fill- 
ing of Wirsung’s duct does not answer to 
any of these causes. It is in these cases that 
we must investigate whether the sphincter 
of the ampulla plays any part. 

Mirizzi believes that it does, and states 
that visualization of the pancreatic canal 
is the expression of a dysfunction of this 
muscular ring, which he calls dystonia. 

This author bases his hypothesis on the 
following reasons: (i) observation of two 
phases — complete closure of the papilla and 
partial opening which permits the injection 
of the duct; (2) progressive regurgitation 
of the opaque substance in the canal; (3) 
modification of the shape of the duct, which 
appears as a sinuous and dilated tract. 

The first is commonly observed, but we 
differ in its interpretation, accepting, as 
opposed to Westphal’s opinion, that it is 
not the closure of the sphincter of the 
papilla that causes the opaque column to 
halt but the contraction of the sphincter of 


the choledochus, which with its consider- 
able development and strategic situation is 
the most indicated to detain the biliary 
column. Schwegler and Boyden, whose 
studies in histology and biliary physiology 
are well known, accept this hypothesis and 
say that it is this muscle which has the 
function of closing the bile duct, thus de- 
taining the column of bile, without partici- 
pation of the intestinal muscle. As an argu- 
ment in their favor they quote Ivy, Voetlin 
and Greengard s experiment in man, which 
proves that the bile column can be detained 
in spite of an abundant flow of pancreatic 
fluid; this would not occur if it were the 
sphincter of the papilla that controlled the 
flow of bile. 

The progressive reflux of the contrast 
medium into the canal, if it does speak in 
favor of the active nature of the phenom- 
enon, is not commonly observed except 
when it can be due to other causes which 
disturb the biliary flow. 

Lastly, the morphological changes of the 
duct can be determined by any factor which 
permits bile to penetrate the pancreatic 
duct during a certain length of time. 

According to Mirizzi’s hypothesis, the 
functional disorder which allows Wirsung’s 
duct to be visualized is due to partial con- 
traction of the sphincter of the papilla dur- 
ing the act of biliary expulsion, while nor- 
mally it should be entirely relaxed. 

Following this line of thought one should 
admit that if the sphincter of the. papilla 
offers resistance to the bile flow during its 
partial contraction, this resistance would 
increase in the case of total contraction; 
this we have stated is questionable, and 
consequently so is its participation in these 
dyskinetic conditions. The penetration of 
bile in the pancreatic canal can be produced 
by any cause existing in the ampulla of 
Vater that impedes the flow of bile; this 
need not necessarily be a stone or a con- 
traction of the sympathicotropic segment 
of Oddi’s sphincter; it can be of any other 
nature. 

Histology of the ampulla of Vater m 
pathological cases has taught us that cer- 
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tain anatomical alterations may be present 
which obstruct the passage of bile and may 
favor its penetration into Wirsung’s duct. 

In Vater’s ampulla, there exist normally 
mucosal folds that not only act as valves 
impeding the backward flow of bile but are 
also capable, when very marked, of oppos- 
ing certain resistance to its passage (Fig. 
n). 

Even more important is the hyperplasia 
of the mucosa, reaching occasionally such 
development that one must admit it as a 
factor capable of promoting penetration of 
bile into the pancreatic duct (Fig. 12). 

We do not wish to signify that these 



IG. II. Longitudinal section of the ampulla of Vater 
and the biliary and pancreatic ducts. On the left 
Ae choledochus, on the right Wirsung’s duct. 
Note at the level of the ampulla, the existence of 
valves whose function it is to impede the reflux of 
bile, but which, being overdeveloped, offer some 
resistance to its natural flow, thus causing reflux 
into the pancreatic canal. In this observation a 
Well developed valve may be seen at the end of the 
septum between the choledochus and Wirsung’s 
duct, capable of closing the entrance to Wirsung’s 
uct and obstructing the passage of bile into it. 



Fig. 12. Transverse section of the ampulla of Vater 
near its middle portion. Xio. Note the considera- 
ble increase of accessory glands which almost close 
the lumen of the canal. 

reasons are valid in every case; we only pro- 
pose that they be taken into account when 
the causes that favor reflux are under dis- 
cussion. 

The sphincter of the choledochus is, as 
has been stated, the more important part 
of the muscle of Oddi, and in accordance 
with Schwegler and Boyden we accept that 
“it is this muscle which causes repletion of 
the gallbladder during intervals between 
meals, and which, when overstimulated 
during certain physiological and patho- 
logical conditions, produces clinical enti- 
ties known as dyskinesias or dysynergias of 
the biliary tract.” 

This musculature is usually hypertrophic 
in those cases in which the gallbladder is 
not functioning or when there is lithiasis of 
the main duct. 

Roentgenologically the contraction of 
this annular muscle is frequently observed, 
suddenly detaining the opaque column, 
giving rise to a variable image. 

This generally adopts the shape of a 
thimble with its convexity downwards, and 
if some contrast medium has passed into 
the duodenum, it is separated from it by a 
variable space (Fig. 13). 

Sometimes the contracted sphincter pro- 
duces in the terminal portion of the chole- 
dochus an infundibular image, ending in a 
more or less blunt point (Fig. 16 and 17). 
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Fig. 13. Postoperative cholangiogram. Twenty cubic 
centimeters of 40 per cent abrodil. The sphincter 
of the choledochus is contracted, and the terminal 
portion of the bile duct shows a thimble-shaped 
image with an inferior convexity. Wirsung’s duct 
has filled, but its terminal portion which lies 
parallel to the choledochus is not shown. The pan- 
creatic canal shows a suspended image. 

Less frequently, the last part of the bil- 
iary duct ends abruptly at right angles. 

It is easy to see that, when Wirsung’s 
duct is visualized while the sphincter of the 
choledochus is contracted, part of the pan- 
creatic duct which runs parallel to the cho- 
ledochus is not visible. The explanation is 
that the fibers that surround the pancreatic 
duct while it is in contact with the. bile 
duct are common to both, and their con- 
traction occludes them simultaneously; 
thus only the proximal part of Wirsung’s 
duct is visible, as it lacks muscular fibers 

(Fig. 13). 

We have already mentioned that the 
contraction of the choledochus detains the 
bile column. 

Roentgenographically this can be ob- 


served: when this muscular group is con- 
tracted, the terminal portion of the chole- 
dochus is seen at a higher level than that 
which corresponds to the junction of the 
biliary and pancreatic canals. This space 
corresponds to the contracted sphincter 
and it may well measure its length (Fig. 13, 
14 and 15). 

When the sphincter of the choledochus is 
relaxed one can then see the terminal por- 
tion of the biliary duct which varies nor- 
mally between 8 and 15 mm. 

This portion usually has the appearance 
of a canal which gradually narrows until it 
opens into the duodenum; this should not 
surprise us if we remember that the intes- 
tinal part of the choledochus diminishes 
progressively in caliber as it approaches the 
ampulla of Va ter. 

This canal can follow the direction of the 
duct and originate symmetrically from the 



Fig. 14. Postoperative cholangiogram. Twenty cu ic 
centimeters of 40 per cent abrodil. Sixty s 

afterwards a second cholangiogram is taken, c 
sphincter of the choledochus starts to relax allow- 
ing the passage of the medium into the duodenum. 
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dilated portion above, or deviate or be ex- 
centrically situated with regard to the up- 
per segment (Fig. 15). 

In pathological biliary tracts, it is fre- 
quently seen that the caliber of this seg- 
ment is so diminished that it is converted 
into a filiform pathway; this can be ex- 
plained knowing the changes undergone by 
the anatomical elements of its walls, of 
which the most interesting in -our opinion 
is hyperplasia of the mucosa, which by in- 
creasing its thickness reduces the lumen 
very considerably (Fig. 17). Roentgeno- 
graphically these images are easily mis- 
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Fig. 15. Postoperative cholangiogram. Twenty cubic 
centimeters of 40 per cent abrodil. Three minutes 
afterwards a third cholangiogram is taken; the 
sphincter of the choledochus has relaxed com- 
pletely emptying the biliary and pancreatic tracts. 
Compare this cholangiogram with Figure 13 and 
note that the terminal portion of the choledochus 
IS visible in the latter at a higher level than what 
corresponds to the function of the biliary and pan- 
creatic ducts, as may be seen in this cholangio- 
gram. This space corresponds to the part of the 
■lary duct surrounded by the muscle of the 
c oledochus, and may well measure its length. 



Fig. 16. H. C. 47.977. Postoperative cholangiogram. 
Ten cubic centimeters of 40 per cent abrodil. 
Cholangiogram taken one minute after giving the 
injection. The sphincter of the choledochus is con- 
tracted. The last portion of the bile duct gives an 
infundibular image ending in a blunt extremity. 

taken for those given by constricting pan- 
creatitis. 

Inversely, in some cases this portion of 
the duct is visible as a canal only slightly 
narrower than the part of the choledochus 
above the sphincter, allowing a very rapid 
passage of the contrast medium, thus mak- 
ing visualization of the biliary tree difficult. 
In these circumstances, a slight degree of 
muscular atony should be suspected, al- 
lowing of rapid emptying (Fig. 18 and 19). 

Visualization of the ampulla of Vater is 
always difficult; however, sometimes it can 
be distinctly seen, when it has emptied and 
only a small amount of opaque substance 
delineates its outline. 

These images described, which corre- 
spond to the contractions and relaxations 
of the sphincter of the choledochus, have 
been thus interpreted by us, and confirmed 
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Fig. 17. H. C. 47.977. Postoperative cholangiogram. 
Twenty cubic centimeters of 40 per cent abrodil. 
Ten minutes after the injection was given the 
sphincter of the choledochus has relaxed, showing 
a filiform canal. 

by the histological study carried out by one 
of us; so it is surprising to us to find that 
they are often attributed to dyskinesia and 
pancreatopathy. 

The sphincter of the choledochus is held 
responsible for biliary retention when the 
surgeon cannot find during the operation 
either calculi, pancreatic lesions, or any 
other known cause to explain the disturb- 
ance. 

These cases of jaundice have been at- 
tributed to obstructions in the free biliary 
circulation and localized in the last part of 
the choledochus, and may be functional and 
organic. 

Cholangiography can afford useful les- 
sons in these cases, especially when a pro- 
longed stasis of the contrast medium is 
found. The image of the terminal portion 
of the bile duct is, in our judgment, much 
less important. 


Difficulties begin when one tries to deter- 
mine the cause of the biliary retention. A 
halt in the opaque column may be due to a 
normal contraction, a spasm of the sphinc- 
ter or an anatomical lesion of the walls of 
the final segment of the choledochus, which 
obstructs its lumen, excluding naturally an 
obstacle such as neoplasm, stones or ex- 
trinsic compression. 

Roentgenologically there is no difference 
between the appearance of a normal con- 
traction and that of a spasm of the sphinc- 
ter; the latter is to be suspected when there 
is a stasis lasting fifteen or twenty minutes. 
But is that period of time sufficient to dif- 
ferentiate the normal from the pathologic? 
Cannot a contraction of the sphincter be of 
a longer duration than usual and still have 
no abnormal significance? And is not this 
supposition more probable when one is 
dealing with diseased bile tracts? 

Most of the ducts we examine by this 
method are pathological, with evident al- 
terations in the structure of their final por- 
tion; it is only logical to think that they 
jeopardize the normal function of the 
sphincter. 

This, we believe, is how the hypertrophy 
of the musculature of the sphincter acts, 
which is so frequent when the gallbladder 
is excluded from functioning. 

This increase of muscular tissue can eas- 
ily be a cause of hypertonia of the sphinc- 
ter, and should be considered an adaptation 
to the new physiological conditions im- 
posed upon the main bile path, and which 
is compatible with perfect health. 

It is possible that this increased obstacle 
to the flow of bile determined by an in- 
crease of tone of the sphincteric muscula- 
ture is not permanent. This is proved by 
certain patients in whom it appeared in the 
first examination, but one or more days 
later the contrast medium passed into the 
duodenum easily a few minutes after mjec- 
tion. 

Evidently, the problem existent in these 
cases is a complicated one, and we admit 
that it cannot be solved with two or three 
roentgen examinations at short intervals. 
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or with only one examination, because re- 
sults may be entirely different on repeti- 
tion. 

There are no doubt cases in which it is 
not a functional factor which determines 
the biliary stasis, but certain abnormalities 
of the distal portion of the choledochus 
which give rise to canalization difficulties 
of a permanent nature capable of disturbing 
the flow of bile. 

Microscopic anatomical studies of the 
pathological ducts have shown us the exist- 
ence of serious structural modifications, 
such as hyperplasia of the accessory glands, 
which growing toward the lumen of the 
canal, narrow it as much as to almost make 
it disappear in given sections; the sclerosis 
of the mucosa which in the shape of fibrous 



Fig. 18. H. C. 11.672. Postoperative cholangiogram. 
Twenty cubic centimeters of 40 per cent abrodil. 
The relaxation of the sphincter of the choledochus 
has not allowed the biliary tract to fill, as the con- 
trast medium has passed rapidly into the duo- 
denum. Twenty cubic centimeters more of abrodil 
was injected, with greater pressure, and Figure 19 
was taken. 



Fig. 19. H. C. 11.672. Postoperative cholangiogram. 
Twenty cubic centimeters of 40 per cent abrodil. 
The terminal part of the biliary duct is wide open, 
and its caliber appears only slightly narrower than 
that of the remainder of the duct. In the left 
branch of the hepatic duct the images of two cal- 
culi can be seen. 

bands fills the space between crypts and 
glandular ducts; the sclerosis of muscular 
tissue and the hypertrophy of musculature 
which is sometimes so intense that the 
greater part of the duct is formed by it. 

These morphological changes, by them- 
selves or associated with functional disor- 
ders, may cause cholestasis and probably 
each inflammatory episode increases this 
impediment by hyperemia and edema. 

This explains certain syndromes of the 
choledochus without stones in the main 
biliary tract, and even cases of cholelithia- 
sis in which the calculus does not partici- 
pate mechanically in the obstruction (Fig. 
20). 

Finally we will refer to the motility of 
the biliary tract. 

If the motor function of the accessory 
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Fig. 20. H. C. 11.066. Postoperative cholangiogram. 
Twenty cubic centimeters of 40 per cent abrodil. 
M. G., aged forty-one. The first painful episode, 
accompanied by jaundice, appeared at the age of 
thirty-eight, passing off after three months of 
medical treatment. Three months ago another 
crisis of pain, jaundice and remaining signs of re- 
tention of pigments and salts became manifest. 
An operation was perform.ed on June i, 1940, with 
the diagnosis of lithiasis of the hepatocholedochus. 
The gallbladder contained no calculi, but was cut 
off from the biliary circulation. A dilated chole- 
dochus was found to contain a large amount of 
inspissated bile and sediments; probing did not 
reveal calculi but the terminal portion could 
not be catheterized. There was no evident alter- 
ation of the pancreas. A cholecystectomy and 
drainage of the biliary tract with Kehr’s tube were 
performed. Fifteen days later roentgen study of 
the bile duct showed a delayed passage of the con- 
trast medium into the duodenum. This result was 
obtained in successive explorations which made us 
suspect the existence of stenosis of the duct. The 
patient was finally cured after a bilidigestive 
anastomosis was performed. 

tract is no longer questioned, that is not 
the case with the principal one; here once 
again there arises a difficulty in discussion 
as regards microscopic anatomy and cho- 
langiography. 


Muscular tissue, with the exception of 
that of the sphincter of Oddi, is present in 
the conductive system in so small a quan- 
tity that its functional importance is nil. 
Histology has shown that the muscular 
elements that participate actively are iso- 
lated longitudinal bundles, separated by 
large zones where that tissue is absent. 

The choledochus, particularly, has the 
greater amount of muscular fibers, espe- 
cially in the distal portion of the duct. 

The circular fibers are scarcer than the 
longitudinal ones; they are scarcer in the 
hepatic duct than in the choledochus; in 
this duct, they are more numerous in the 
lower part of its extramural portion. Know- 
ing the quantity and distribution of this 
tissue, we do not believe it probable that it 
can convey motility to the biliary canal. 

Liitkens, in a chapter concerned with 
the histology of the conductive system, 
says, referring to the scarcity of muscular 
fibers in the hepatic ducts, that "it is im- 
possible to attribute any special functional 
importance to these scanty elements”; and 
goes on to say that in the choledochus only 
the muscular bundles near the sphincter 
can cooperate in the act of bile expulsion. 

Nuboer, speaking of the factors which 
cause the passage of bile into the intestine, 
refers to the muscular contraction of the 
common duct, among others, and says that 
“the small quantity of muscular fibers and 
thd length of the canal make this supposi- 
tion most improbable.” 

In favor of the unimportant part that 
the muscular element plays in the principal 
biliary tract, we mention the fact that in 
those cases in which there is an obstruction 
in the last portion of the choledochus, 
cases which should show a functional hy- 
pertrophy of the musculature, it is not 
markedly increased. 

Only in a small number of cases, one 
must adrnit a certain motility, localized in 
the distal part of the choledochus, which 
is where there is greater development of 
the musculature and especially of circular 
muscle fibers. , 

Roentgenologically, we have seen, though 
very rarely, certain irregularities of the 
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borders of the canal, located at that level, 
which must be interpreted as waves of con- 
traction (Fig. 21 and 22). 

Other modifications of the images which 
have been described as characteristic of 
the existence of motility are due, we believe, 
to errors of interpretation related to the 
quantity and quality of the contrast me- 
dium used. 

The use of a small amount of the contrast 
medium and the employment of very vis- 
cous substances can produce these images, 
as we have found in cholangiograms of 



Fig. 21. H. C. 12.455. Postoperative chol angiogram. 
Thirty cubic centimeters of 40 per cent abrodil. 
Note in the terminal portion of the choledochus 
certain irregularities in the borders of the duct 
which must be attributed to contractions of the 
circular muscle fibers existing at this level. In 
favor of their active nature there is the fact of their 
disappearance in the next roentgenogram (Fig. 
2a) taken one minute later. The dome-shaped im- 
age appearing in the terminal portion of the 
choledochus is not due to a stone, as it is not pres- 
ent m Figure 22. This cholangiogram was taken 
twenty minutes after injection of the opaque me- 
dium; up to that time no passage into the duode- 
num had taken place. 



Fig. 22. H. C. 12.455. Postoperative cholangiogram. 
Thirty cubic centimeters of 40 per cent abrodil. 
Taken one minute after Figure 21. The terminal 
portion of the choledochus shows regular borders; 
the dome-shaped image has disappeared and 
opaque medium passes into the duodenum. 

the cadaver, where of course no activity 
can be invoked. 

SUMMARY 

Cholangiography is at the present mo- 
ment a means of investigation which per- 
mits exploration of the biliary tree, with the 
object of verifying the existence of calculi, 
studying the permeability of the terminal 
portion of the duct, its abnormalities, apart 
from being a useful aid for the study of the 
physiopathology of the bile ducts. But it 
does not always fulfill its task satisfactorily, 
as often uncertainties appear and errors are 
committed because cholangiography is not 
infallible. 

Two main problems are considered here: 

1 . Cholangiography related to lithiasis of 
the hepatocholedochus. 

2. Cholangiography applied to physio- 
pathology of the principal biliary tract. 


164 


Adrian J. Bengolea, Carlos Velasco Suarez, and Alfredo Negri August, 1944 


After describing the appearances that 
allow us to diagnose the existence of an in- 
tracanalicular concretion, the uncertainties 
and errors, which make their appreciation 
difficult, are taken up. They originate 
either by faulty interpretation or because 
roentgenography does not permit the vis- 
ualization of the foreign body. The former 
are called errors of interpretation; the lat- 
ter, errors of omission. 

Errors of interpretation are committed 
when there is difficulty in the correct ap- 
preciation of the images seen; they are 
caused by faulty technique, abnormalities 
of the biliary tract, edema due to choledo- 
chitis, superposition of the duodenal shadow, 
or deformities by compression of the verte- 
brae. Errors of omission are committed 
when the roentgenogram does not reveal 
the existence of an intracanalicular calcu- 
lus, and are due to defective distribution, 
excess or small amount of the contrast 
medium used, to the employment of sub- 
stances of great opacity or a lack of propor- 
tion between the stone and the caliber of 
the duct. 

We have taken up the physiopathology 
of the bile ducts by cholangiography, based 
on knowledge obtained by microscopic 
anatomy of the ducts. 

In the first place, the problem of reflux 
of the medium into Wirsung’s duct is con- 
sidered, analyzing afterwards the images of 
the terminal portion of the choledochus, 
which is surrounded by a sphincter of its 
own; it is confirmed by roentgen examina- 
tion that it is this muscle which stops, by 
its contraction, the flow of bile, and main- 
tains the pressure in the interior of the duct. 

The debated question of the functional 
disorders of the muscle of Oddi is the object 
of special study, pointing out the difficulties 
encountered in establishing its diagnosis 
with the sole aid of cholangiography. Many 
spasms of the sphincter must be considered 


intimately related to the anatomical altera- 
tions of the sphincteric musculature, which 
is generally hypertrophic in diseased biliary 
canals. This functional hypertrophy, ca- 
pable of causing hypertonia of the sphincter, 
is compatible with perfect health. 

There are other cases in which the dis- 
order of canalization is not due to a func- 
tional cause, but to a number of organic 
alterations, which generally' coexist and 
prevent free circulation of the bile. 

Finally, reference is made to the motility 
of the main bile tract, precluding this duct 
from any peristaltic activity, except the 
lower part of the extramural portion of the 
choledochus, where motility can sometimes 
be observed. 
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MARCH FRACTURE 

AN ANALYSIS OF 166 CASES 

By LIEUTENANT COLONEL FURMAN H. TYNER 
Medical Corps, Army oj the United States 
and 

FIRST LIEUTENANT WALTER T. HILEMAN 
Medical Corps, Army of the United States 


CINCE the condition was first described 
by Breithaupj in 1855, numerous cases 
of march fracture have been reported in 
the European literature. In recent times, 
however, coincident with the growth of our 
armies, substantial series of march fractures 
have been reported in American journals. 

The term “march fracture,” as it is gen- 
erally understood, applies to those frac- 
tures of the metatarsal bones which occur 
without great trauma, during a march.* 
From April i, 1941, to June 10, 1943, we 
have had the opportunity of studying 166 
cases of march fracture of the metatarsal 
bone, and because of the frequency of this 
condition, we have become interested in its 
etiology and pathogenesis. 

All current theories concerning the pro- 
duction of march fractures give due im- 
portance to the small repeated traumata 
incurred in long marches. All authors, how- 
ever, agree that some other factor must be 
concerned before march fractures occur. 
Physiologically inadequate” feet, abnor- 
mal length of the fractured metatarsals, 
overload, neurogenic influences, inflamma- 
tory processes, and the handicap of a 
previously sedentary occupation of the 
patient have been mentioned as possible 
causative factors. 

In our cases, we have made an effort to 
evaluate these possible causes, and, in ad- 
dition, we have studied calcium and phos- 
phorus metabolism in 12 cases, with the 
possibility in mind that an altered bone 
nutrition might have had some influence 
in the production of the fractures. 

e have seen two march fractures of the pubes, one of the 
emoral neck, and one of the supracondylar area of the femur 
ourmg the past twenty-five months. 


In 20 of our cases, we were also able to 
secure accurate information as to the time 
that the fractures occurred after the begin- 
ning of the march. 

Our 166 cases of metatarsal fractures oc- 
curred in 155 patients — 2 had bilateral 


Table I 

FOOT INVOLVED IN 1 55 CASES OF MARCH FRACTURES 



Number 

Percentage 

Right 

89 

57-4 

Left 

66 

42.6 

Total 

155 

100 


Table II 

METATARSAL INVOLVED IN 1 66 MARCH FRACTURES 

(155 patients) 


Metatarsal 

Number 

Percentage 

Second 

60 

36.2 

Third 

90 

54.2 

Fourth 

13 

7.8 

Fifth 

3 

1 .8 

Total 

i66 

100 


fractures and 9 had multiple unilateral 
fractures. 

As seen in Table i, the right foot was in- 
volved in 89 cases (57.4 per cent), whereas 
the left was involved in 66 cases (42.6 per 
cent). The metatarsals involved were as 
follows (Table ii): first metartarsal, none; 
second metatarsal, 60 cases (36.2 per cent); 
third, 90 cases (54.2 per cent); fourth, 13 
cases (7.8 per cent), and fifth, 3 cases (1.8 
per cent). 
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Most fractures occurred in the middle 
and distal thirds of the involved bone. 
Ninety, or 54.2 per cent, occurred in the 
distal third; 73, or 44 per cent, occurred in 
the middle third; and 3, or 1.8 per cent, 
occurred in the proximal third. The most 
frequent site of fracture was at the distal 
third of the right third metatarsal, with 31 
cases. There were 29 cases involving the 
distal third of the left third metatarsal. 

The age distribution appears closely cor- 
related to the age distribution in the Army, 

Table III 


BLOOD CHEMISTRY IN 12 CASES OF MARCH FRACTURE 


Case 

Number 

Serum 

Phos- 

phorus 

Phospha- 

tase 

Serum 

Calcium 

Cevi- 

tamic 

Acid 

Normal 

3-4 mg. 
per 100 cc. 

10 units 

9-1 1 mg. 
per 100 cc. 

0.75 mg. 
per loocc. 

I 

4.1 

8.1 

12 

0.44 

a 

3-2 

6.2 

II 

0.51 

3 

3-7 

4.8 

10.7 

0.54 

4 

2.9 

5.0 

10.9 

0.61 

5 

2.8 

8.4 

II .8 

0.47 

6 

4.0 

8.9 

II. 9 

0.81 

7 

4.4 

7.8 

9.2 

0.40 

8 

3.02 

4.8 

II. 4 

0.50 

9 

3-6 

4.08 

II .1 

0.42 

10 

3-8 

5.98 

II. 9 

0.54 

II 

3-7 

6.7 

II .2 

0.68 

12 

3-1 

7.0 

II. 4 

0.47 

Average 

3-5 

6.48 

II .2 

0.49 


and is therefore not considered of signifi- 
cance in the etiology. No neurological dis- 
turbances or infections could be discovered 
in any of our cases. 

Prior occupation and length of service 
were studied in 20 cases in an effort to dis- 
cover any possible causative factor, such 
as sudden subjection of a little used foot to 
strenuous weight bearing and marching 
activities. Length of service in these 20 
cases averaged thirty-seven and one-half 
weeks. The duration of training time spent 
taking long hikes and forced marches aver- 
aged twenty-seven weeks. The average 
time between first symptoms and appear- 


ance at the roentgen department for roent- 
genograms of the foot averaged twenty 
days, although the extremes varied from a 
few hours to ninety days. The patients’ 
former occupations ranged from coffin 
making to dress designing, and did not ap- 
pear of significance. 

The 20 cases were interviewed personally. 
They reported that they had completed 
several miles of marching, and that muscle 
fatigue had set in before the onset of symp- 
toms. The distance marched before the pain 
of fracture occurred averaged ii miles. 

Sirbu and Palmer^ have suggested that 
the so-called “atavistic foot,” with a rela- 
tively short first metatarsal, is a causative 
factor in the production of march frac- 
tures. On casual inspection of the roent- 
genograms in our series, all appeared to 
have appreciable shortening of the first 
metatarsal. However, careful measure- 
ments did not bear out this observation. 
Fifty normal feet and the 157 feet with 
march fractures were measured in the fol- 
lowing manner (see Fig. 3): A line was 
drawn from the distal end of the first to 
the distal end of the fifth metatarsal, utiliz- 
ing the dorsoplantar roentgenogram. The 
distance between the point where this line 
crossed the shaft of the second and the 
distal end of the second was then taken as 
an index of the relative shortening of the 
first metatarsal. This measurement index 
averaged, in the normal foot, 10.7 milli- 
meters. In the fractured feet this index 
measured lo.o mm. 

The location of the sesamoid bones, m 
relation to the distal end of the first meta- 
tarsal, appeared likewise to remain prac- 
tically constant in both normal and frac- 
tured feet. 

In a further attempt to discover an etio- 
logical factor for the occurrence of these 
fractures (aside from that of repeated sub- 
threshold trauma), 12 patients were studied 
from the standpoint of blood chemistryj 
with the following results (Table iii) : 
phosphorus (Fiske and Subarrow method) 
averaged 3.5 tng. per 100 cc. (norma 3 4 
mg.) ; blood calcium (Clark Collip method) 
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Fig. I. A, march fracture in distal end of third right metatarsal. 5, same case, twenty-six days later 




IG. 2 . bilateral march fractures in white soldier, aged nineteen, right foot; note periosteal proliferation 
along medial surface of shaft of third metatarsal. B, left foot of same patient, roentgenogram taken same 
day as A. Note similarity to osteogenic sarcoma of periosteal type. 
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averaged 11.2 mg. per 100 cc. (normal 9-1 1 
mg.); fasting cevitamic acid levels averaged 
0.49 mg. per 100 cc. (normal 0.75 mg.) with 
a high of 0.81 and low of 0.42 mg. per 100 
cc. 

Serum phosphatase levels, as determined 
by the modified Bodansky method aver- 
aged 6.48 units. (The normal in adults is 
usually considered as any level up to 10 
units. Youmans and Patton,^ however, re- 



Fig. 3. Diagram to show method of measuring rela- 
tive foreshortening of first metatarsal. Line AB 
connects the central points of the distal articular 
surfaces of the first and fifth metatarsals. Line 
XY measures the distance from the point where 
' AB crosses the shaft of the second metatarsal to 
the central point of its distal articular surface. 

port values in the general population of 
from 1.5 to 5.0 units.) The slight increase of 
phosphatase in our series can probably be 
considered due to the stimulus of healing 
fractures. 

It is apparent from the study of our cases 
that age, previous occupation, neurological 
disturbances, bony anatomy of the feet. 
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and bone metabolism cannot be considered 
as important etiological factors, although 
they may contribute to the production of 
these fractures in individual cases. 

It seems to us that due consideration has 
not yet been given to the fact that bones 
cannot stand great stresses unless they are 
adequately supported by muscle. In the 
foot we have three complex systems of 
arches which rely for support on the tone of 
the plantar muscles and also on the tension 
of the tendons of the tibialis posterior and 
peroneus longus. One of the most impor- 
tant muscles in the foot is the transverse 
head of the adductor hallucis, which arises 
from the capsules of the lateral four meta- 
tarsophalangeal joints and the deep trans- 
verse ligaments, and inserts into the base 
of the proximal phalanx of the great toe. 
The action of this muscle is to adduct the 
heads of the four lateral metatarsal bones. 
This allows for flexibility across the heads 
of the metatarsals in walking. The heads 
spread when weight is thrown on them and 
the muscle acts much as a spring to snap 
them back to their original position when 
the foot is relieved of the weight. Loss of 
resiliency of this muscle would throw un- 
usual strain on the head of the lateral me- 
tatarsals. 

Anyone who has taken prolonged phys- 
ical exercises knows how much less efficient 
muscular contractions become after the 
experience of fatigue. When muscles of the 
foot and leg are fatigued, the weight of the 
body is thrown directly on the metatarsal 
bones, while the arches are flattened by the 
loss of muscular tone. In addition to normal 


stresses which are placed on this weakened 
system during level marching, there are 
ilso additional stresses which occur when 
narching under a heavy load or over rough 
ground. As stated before, all of the 20 cases 
n which information was available experi- 
mced fatigue before the, pain of fracture 
occurred. This makes us think that while 
previous occupation, relative length of the 
ractured metatarsal, and defective bone 
netabolism may be contributing factors, 
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muscle fatigue as it occurs during long 
marches is the principal cause of march 
fractures. 

In order to illustrate the clinical symp- 
toms, the following case histories are pre- 
sented: 

CASE REPORTS 

Case I. A white soldier, aged twenty-two, en- 
tered the hospital on May 26, 1943, because of 
pain in his right foot. He had been in the service 
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and he entered the hospital for orthopedic and 
roentgen examination. 

His parents were both living and well. Prior 
to induction he had worked as a mattress maker 
necessitating standing eight hours daily. He 
had had no fractures previous to this time. He 
stated that he ate vegetables, fruits, and the 
regular Army diet, gaining 20 pounds in the 
seven months of his service. 

Roentgenograms of the foot revealed a com- 
plete, slightly comminuted transverse fracture 



Fig. 4. Case 1. y/, right foot, May 26, 1943. March fracture of distal end of second metatarsal. 

B, twenty-three days later. 


seven months, during which time long hikes and 
forced marches had been a part of the routine 
training. Four days prior to admission, while he 
was on a 6 mile hike with full pack, he began to 
suffer dull aching pain over the dorsum of the 
ught foot, localized over the second metatarsal 
area. The pain occurred while the soldier was 
walking over level ground and it did not radiate. 
He continued the hike, and the following morn- 
ing there was swelling over the dorsum of the 
loot and walking was painful. He was inactive 
days, during which time the swelling 
subsided. However, pain on walking persisted 


2.5 cm. proximal to the distal end of the right 
second metatarsal, with 2 mm. plantar displace- 
ment of the distal fragment (Fig. 4^^). 

Laboratory findings were as follows: eryth- 
rocyte count, 5,120,000; leukocyte count, 
7,850; Kahn reaction negative; sedimentation 
rate normal; urinalysis negative. Blood chem- 
istry: phosphorus, 2.9 mg. per 100 cc.; phos- 
phatase, 5 units; calcium, 10.9 mg., and cevi- 
tamic acid, 0.61 mg. per 100 cc. 

A metatarsal bar was added to his shoe and 
the shoe used as a splint. A follow-up roent- 
genogram twenty-three days later revealed 




170 


Furman H. Tyner and Walter T. Hileman 


August, 1944 


exuberant new bone formation about the site 
of the fracture (Fig. a^B). His clinical course 
paralleled the roentgen findings and he was dis- 
charged after twenty-eight days’ hospitalization, 
with the recommendation that he be excused 
from marching for one month. 

Case n. A white .^oldier, aged twenty-one, 
entered the hospital on May 29, 1943, because 
of pain in his left foot. Ten days prior to admis- 
sion, after making 16 miles of a scheduled 25 


tarsal, interpreted as a march fracture of some 
duration (Fig. ^A). 

The patient had been a punch press operator 
prior to induction, working on his feet for eight 
to ten hours daily. He had had a fractured rib 
seven years earlier. He had had five months’ 
service, all of which was spent in strenuous 
physical training, including long marches and 
forced marches. 

One brother died of nephritis, but both par- 




Fig. 5. Case ii. A, left foot, May 29, 1943. March fracture of mid-shaft of left second metatarsal. 

B, eighteen days later. 


mile hike with full pack, he began having a dull 
aching pain on the dorsal and plantar surfaces 
of his left foot, in the region of the metatarsal 
arch. This aching pain radiated to his ankle and 
the calf of his leg so that he was forced to fall 
out. The following evening he attempted to go 
on another hike, but the pain and swelling of 
the left foot caused him to again fall out. Tape 
support was applied and the soldier managed to 
do light duty for ten days, at the end of which 
time he came to the hospital for orthopedic and 
roentgen examination. The latter revealed a 
spindle-shaped periosteal reaction about the 
mid-portion of the shaft of the left third meta- 


ents and seven siblings are living and well. The 
patient claims he eats all regular Army food, 
including fruits and vegetables. 

Laboratory findings: erythrocyte count, 5 >” 
300,000; leukocyte count, 9,500; Kahn reaction 
negative; urinalysis negative; normal sedimen- 
tation rate. Blood chemistry: phosphorus, 3-7 
mg. per 100 cc.; phosphatase, 6.7 units; calcium, 
1 1.2 mg., and cevitamic acid, 0.68 mg. per 100 
cc. 

Patient was given sixteen whirlpool treat- 
ments and used his G.I. shoes as a splint. After 
eighteen days, a follow-up roentgenograni re- 
vealed considerable new bone formation about 
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Fig. 6. Case iii. left foot, June 2, 1943. Periosteal proliferation along medial surface of shaft of 

left third metatarsal. B, fourteen days later. 


the mid-portion of the shaft of the metatarsal 
(Fig, 55). The patient was improved clinically, 
and discharged to duty after three weeks’ hos- 
pitalization. 

Case hi. A white soldier, aged thirty, en- 
tered the hospital on June 2, 1943, because of 
pain in the left foot, aggravated by marching. 
Five days prior to admission, while on a 16 mile 
hike with full pack, he noticed the onset of a 
burning and aching pain over the dorsum of his 
left foot, but continued marching. After twelve 
hours the foot began to swell on both the plan- 
tar and dorsal surfaces, becoming tender to shoe 
pressure over the mid-portion of the third 
metatarsal. He continued marching for two 
days, then came to the hospital. 

The soldier had been in the Army fourteen 
and one-half months, fourteen of which had 
been spent in physical training, including long 
marches. Prior occupation was farming. His 
father died of cancer at the age of fifty. His 
mother and three siblings are living and well. 
He states that he eats regular Army food, with 
generous amounts of fruits and vegetables. 


Roentgenograms revealed periosteal pro- 
liferation and a fine fracture line through the 
superomedial surface of the mid-portion of the 
shaft of the left third metatarsal (Fig. 6 ^). 

Laboratory findings: erythrocyte count, 4,- 
800,000; leukocyte count, 8,050; sedimentation 
rate normal, and Kahn reaction negative. Cal- 
cium oxalate crystals were found in the urine on 
one examination only, otherwise urinalyses 
were negative. Blood chemistry: phosphorus, 
3.02 mg. per 100 cc.; phosphatase, 4.8 units; 
calcium 11.4 mg., and cevitamic acid, 0.50 mg. 
per 100 cc. 

After fourteen days a follow-up roentgeno- 
gram revealed extensive new bone formation 
along the proximal two-thirds of the shaft of 
the left third metatarsal (Fig. 65), and the pa- 
tient remains hospitalized at the time of this 
writing. 

SUMMARY AND CONCLUSIONS 

I. A study of 166 cases of march fracture 
of the metatarsal bones is reported. 
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1 . Possible etiological factors were stud- 
ied. 

3. The authors believe that increased 
stress on the metatarsal bones, induced by 
muscular fatigue, is the most important 
factor in the production of such fractures. 

Photographic prints were made by Mrs. Herbert 
Beach, Jr., R.T. 
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ROENTGENOGRAPHIC STUDIES OF THE 
CERVICAL SPINE 

By LEE A. HADLEY, M.D. 

SYRACUSE, NEW YORK. 


T he cervical spine is designed primarily 
to allow extremes of mobility while sup- 
porting the weight of the skull balanced on 
a relatively narrow base. At the same time 
its foramina transmit the roots of the 
brachial plexus. These peculiarities of struc- 
ture and function predispose this level of 
the spine to sprains, partial dislocations, 
and nerve root irritation more than the 
lower, more stable, weight-bearing portion. 

THE ANTERIOR CURVE 

A lateral roentgenogram of the normal 
cervical spine at rest reveals the bodies ar- 
ranged in a symmetrical anterior curve. 
Their posterior surfaces form the anterior 
wall of the spinal canal while its posterior 
wall is marked by the sections of the arches 
at their mid-point. These likewise are ar- 
ranged in a symmetrical anterior curve. 
The diameter of the canal increases from 
below upward toward the base of the skull 
to accommodate the medulla. In the ab- 
sence of trauma the cervical spine main- 
tains its anterior curve even in cases with 
advanced arthritis or disc degeneration. 

Upon anterior flexion of the normal neck, 
the curve is reversed but it always remains 
symmetrical at all points. In the cadaver 
specimen it is impossible even by counter 
pressure to produce angulation at one point 
without cutting the posterior joint cap- 
sules. 

ANGULATION 

Following severe trauma, often of a 
snap-the-whip” character, the normal an- 
terior curve may become replaced by an- 
gulation of the cervical spine forward at 
This indicates a partial bilateral 
subluxation of the corresponding posterior 
Joints usually with muscle spasm. 

'-ases of recent subluxation may show 
considerable decrease in the angulation 


after receiving appropriate treatment for 
a few weeks. Lesser degrees of injury may 
show only as a straightening of the anterior 
curve, but forward angulation indicates a 
more severe injury. 

It is usually possible to identify the up- 
per articular surface of the joint where it 
has become displaced forward upon the ar- 
ticular surface below. Also the posterior 
joint space is wider in back and narrow in 
front from the forward tipping of the verte- 
bral body. But in posterior displacement 
the joint is wider in front (see Fig. i). If the 
subluxation is recent, no bony bridging has 
taken place, but after two months, calcifi- 
cation in the anterior longitudinal ligament 
may begin to bridge the intervertebral 
space in an attempt to stabilize this weak- 
ened level of the spine. The intervening 
disc may have become thinned. Complete 
fusion of the adjacent vertebral bodies may 
result with final absorption of the inter- 
vertebral disc (Fig. 1 ). 

Unilateral subluxation is more difficult to 
visualize but the forward type may present 
one or more of the following features: (i) 
shift of the spinous process toward the side 
of the subluxation; (2) slight increase in the 
size of the corresponding intervertebral 
foramen; (3) encroachment of the opposite 
foramen; (4) displacement of the articular 
surfaces upon each other as seen in the lat- 
eral stereoscopic studies made with a lon- 
gitudinal shift, and (5) the intervertebral 
disc space as seen in the posteroanterior 
view, thicker on the involved side. 

The posteroanterior view, according to 
the method of Jacobs, is made with the pa- 
tient lying down, on the Bucky diaphragm, 
forehead on a sand bag, and the head held 
by a fixation band. The central ray is ver- 
tical over the atlanto-occipital joint. The 
patient moves the jaw rapidly while hold- 
ing the head absolutely still for a relatively 
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long exposure. Such a posteroanterior 
roentgenogram will show not only the align- 
ment of the spinous processes and the 
thickness of the discSj but also the posterior 
articulations and the pedicles with their 
interpediculate distance representing the 
size of the foramina. In some cases these 
foramina are constricted and the inter- 


Backward subluxation with preternat- 
ural naobility may rarely result from pre- 
vious injury. When this occurs the poste- 
rior margin of the upper vertebral body is 
seen behind the plane of the lower body. In 
this position the superior articular process 
from the vertebra below thrusts forward 
encroaching upon the intervertebral fora- 




Fig. I. preternatural mobility of third body backward on fourth from old injury. Articulation widened in 
front (arrows). In spite of this condition, note that normal anterior curve is retained. 5, oblique view 
showing third foramen encroached upon by superior articular process of fourth (arrow). 


pediculate distance is consequently de- 
creased. 

In the posteroanterior view, the poste- 
rior articulations are seen laterally on each 
side. They sometimes show an asymmetry 
in the direction of their planes. Normally 
the plane of the articulation is transverse 
and slanting with its upper edge anterior 
and its lower edge posterior. However, it is 
not unusual for the articular plane on one 
side to be more horizontal or more vertical 
than that on the other. This condition nec- 
essarily results in some asymmetry of 
function. 


men. In anterior flexion, the relation be- 
tween the vertebral bodies is normal (Fig. 
!)• 

SPONTANEOUS SUBLUXATION OF 
THE ATLAS 

Children complaining of painful stiff 
neck usually of sudden onset and without 
trauma should be examined for this condi- 
tion. It follows an inflammatory process in 
the nasopharyngeal region, usually m 
children, although Wilson has reported one 
patient sixty- two years old. The spontane- 
ous forward displacement of the atlas on 
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the axis is thought to be due to a softening 
of the transverse ligament of the atlas or 
distention of the bursa between the odon- 
toid process and the anterior arch of the 
atlas. The child may complain of painful 
torticollis, supporting his head with the 



tance anterior to the spine, and the pos- 
terior arch of the atlas is well anterior to 
the alignment of those below (Fig. 3). 

Fractured odontoid process with forward 
displacement presents the latter two fea- 
tures but there is a history of injury and 



Fig. 2. A, traumatic subluxation of fourth cervical vertebra forward on fifth body four and one-half months 
after automobile accident. Note angulation of bodies, subluxation of posterior joints (arrow) and separation 
of neural arches at this level. There are compensating subluxations of the third posterior joints in the 
reverse direction to enable the upper cervical spine to assume the vertical position. Note that the tip of 
superior articular process of fourth is anterior to normal position. Patient complained of muscle spasm, 
Jimitation of motion, local and radicular pain. B, same patient two years seven months later. Fusion of 
lourth, fifth, and sixth bodies — acquired type — posterior joints persist. Continued limitation of neck mo- 
tion, radicular pain. At end of seven years, patient has complete fusion of these bodies with absorption of 
disc substance. For oblique view, see Figure 7. 


hands. He should be carefully handled dur- 
ing the roentgen examination since death 
as resulted from careless movement of the 
causing pressure upon the medulla. 

On the lateral roentgenogram a space is 
seen between the anterior arch of the atlas 
and the odontoid process. The odontoid 
be demineralized. The ascending 
ramus of the jaw is more than normal dis- 


the anterior surface of the odontoid is well 
anterior to the anterior surface of the sec- 
ond vertebral body. The treatment is ex- 
tension and support. 

Spontaneous subluxation is not to be 
confused with congenital torticollis. This 
latter is painless with sternomastoid spasm 
of long duration and no forward displace- 
ment of the first segment. There is rotation. 
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Fig. 3. Spontaneous subluxation of the atlas, 
cervical adenitis following rheumatic 
fever, spine normal. 5 , spontaneous for- 
ward subluxation of atlas. Child in hospital, 
no trauma of any kind, (i) jaw forward 
from spine; (2) space between odontoid and 
arch of atlas; (3) arch of atlas well forward 
- to alignment of arches below. C, recovery 
after four weeks’ immobilization. 


however, of the atlas on the axis which 
may become straightened upon anterior 
flexion of the neck. The resulting list of the 
spine may be compensated for by one of 
the lateral masses of the atlas being larger 
than the other. Or if there is a fusion, one 
side of the block vertebra will be higher 
than the other. There is likely to be distor- 


tion in the shape of the atlanto-axial joint 
surfaces with the odontoid process dis- 
placed to the side against one of the lateral 
masses of the atlas. 

ROTATION 

Rotation in the upper cervical region is 
well visualized by stereoscopic base-vertex 
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axial roentgenograms if the patient is able 
to lie supine on a level 8 or 10 inches above 
the plane of the films with the neck ex- 
tremely dorsoflexed and the vertex of the 
head resting on the film. The central ray is 
parallel to the plane of the face but directed 
at the larynx. Such a technique visualizes 
the relationship between the base of the 
skull and the upper two or three cervical 
bodies (Fig. 4). This also may be done in 
the vertical position. 

In the true lateral view with the two 
angles of the jaw well aligned the profile 
of the anterior surface of the second body 
is seen as a straight line continuous with 
the odontoid process, but if there is a rota- 
tion of the second cervical, the articular 
surface on the side more forward appears 
as a triangle lying in front of the second 
body. 

Rotation and scoliosis in the cervical 
region, are both well shown in the stereo- 



IG- 4. Base-Vertex view showing rotation of atlas 
on axis incidental to congenital torticollis. Body of 
^cond cervical vertebra indicated by dotted line. 

irst cervical displaced laterally bringing odon- 
toid against its left lateral mass. 


Fig. 5. Ossification of the oblique portion of the 
atlanto-occipital ligament above the arch of the 
atlas, the so-called ponticulus posterius, arching 
over the foramen arcuale which gives passage to 
the vertebral artery and the suboccipital nerve 
where they pass over the upper surface of the first 
arch. This structure probably results from the 
most anterior of the three half somites from which 
the atlas forms early in embryological life. 

scopic posteroanterior “chewing” roent- 
genograms and are important because 
these patients are more liable to injury by 
the “whip-snap” type of accident. 

Occasionally in the lateral view one ob- 
serves a widening of the arch of the atlas 
with a foramen for the passage of the sub- 
occipital nerve and the vertebral artery. 
This is the foramen arcuale arched over by 
the ponticulus posterius or ossified oblique 
portion of the atlanto-occipital ligament 

(Fig. 5)- 

FLEXION-EXTENSION STUDIES 

Comparative lateral roentgenograms of 
the cervical spine made at the extremes of 
forward flexion and dorsal extension will 
show, in the forward position, the dorsal 
spinous processes widely separated, while 
upon dorsal extension they become closely 
approximated. 
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Fig. 6. Studies of the cervical spine in extremes of flexion and extension, showing how each vertebral body 
glides backward and forward on the one beneath it. Note movement in the posterior articulations, also the 
separation of spinous processes in forward bending. 


Arthritis or trauma interferes with this 
demonstrable movement between the vari- 
ous cervical segments so that either from 
spasm or fixation the flexion-extension 
studies may reveal a lack of movement be- 
tween various segments either at one level 
or involving the whole cervical spine. That 
is, two or more of the spinous processes do 
not separate upon bending forward. Upon 
subsequent examination it will be found 
that, in some cases, complete recovery of 
normal movement has taken place while in 
others the fixation seems to be permanent. 
By this method it is possible to furnish 
roentgen evidence of injury and of progress 
in recovery even when the roentgenogram 
does not show evidence of bone or joint 
injury. 

GLIDING MOVEMENT 

Examination of those cervical vertebral 
. bodies below the second reveals the upper 


surface saddle shaped with the lateral 
margins raised above the level of the cen- 
tral portion. The undersurface of the body 
represents a section of a cylinder with its 
axis transverse. 

The flexion-extension studies reveal not 
only a flexion between the bodies with 
separation of the spines, but also a gliding 
of each vertebral body backward and for- 
ward upon the one beneath it. Measure- 
ments show that the point of greatest am- 
plitude of this gliding is about the mid- 
cervical region. This is the level of ma.xi- 
mum disc degeneration noted later in lifcj 
and would seem to indicate that probably 
wear is a factor in producing such degenera- 
tive changes (Fig. 6, 29 and 30). 

THE 45° OBLIQUE TECHNIQUE 

In the lumbar and dorsal regions the 
intervertebral foramina open from the 
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lateral walls of the spinal canal. In the cer- 
vical region, however, they are directed 
laterally and forward about 45° to the sagit- 
tal plane and slightly downward. 

The roentgenogram is best made with 
the, patient sitting upright, spine erect, 
chin up, the occlusal plane of the teeth 
horizontal, and the shoulder of the side to 
be visualized against the vertical plate 
holder. The latter should be at such a height 
that the upper end of an 8 by 10 inch cas- 
sette is on a level with the patient’s ear. 
Use a measuring triangle of thin wood with 
angles of 45°-90°-45° about 18 inches 
long on each of the two short sides. By 
sighting across the triangle downward from 
above the patient, arrange the transverse 
plane of the shoulders and the sagittal 
plane of the skull each 45° to the plane of 


the film. The head may be steadied by a 
small block between the cheek and the plate 
holder. The target of the tube is about 6 
feet directly back of the patient. The cen- 
tral ray is directed toward the mid-cervical 
region and 10° caudad. 

This technique visualizes all of the cer- 
vical foramina of that side next the film 
beginning with that beneath the second 
vertebra. There is, of course, no interverte- 
bral foramen directly beneath the first seg- 
ment. 

The oblique roentgenogram can also be 
made with the patient lying on the Bucky 
table, the sagittal plane of the skull and 
that between the tips of the shoulders 45° 
to the table top. The central ray passes 
vertically from behind and through the 
atlanto-occipital joint. The patient is well 



• 7 - , oblique view of same patient as Figure i. Malalignment of posterior arches (large arrow) by for- 

war an^lation of fourth on fifth, separation between fourth and fifth arches. Encroachment of third 
en by exostosis from arthritic posterior joint plus forward displacement of fourth superior articular 
Patient '■°”^P^f'satory lordosis at 3-4 level. Malalignment of pedicles on opposite side (small arrows), 
tion S severe radicular symptoms. B, oblique view of specimen, C, old traumatic angula- 

(arrows) with enlargement of foramen at this level. Other foramina encroached 
n J arthritic process of posterior joints and degeneration of the discs. Compare with 
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Fig. 8. Sections ( X5) cut from third and fourth cer- 
vical discs. A, advanced disc degeneration. Carti- 
lage plates fragmented (/),• nucleus pulposus re- 
placed by fibrous tissue {2), bony trabeculae (y) 
and new blood vessels (^r) growing from adjacent 
vertebral bodies into the disc substances. Verte- 
bral bodies nearly in contact at posterior margins 
of disc (A^. jB, normal cartilage plates (C.P.), nu- 
cleus pulposus (N.P.) and annulus fibrosus (A.F.), 
but destruction of annulus fibrosus at posterior 
margin of the disc (A^). Anterior two-thirds of disc 
normal. 

supported by sand bags and he is asked to 
move the jaw while the exposure is being 
made. 

THE NORMAL OBLIQUE CERVICAL 
ROENTGENOGRAM 

A roentgenogram of the cervical spine 
made according to the foregoing technique 
reveals the intervertebral foramina in their 
normal shape and position. The topmost 
or second cervical is oval and those below 
this point are shaped, as Schmorl has de- 


scribed, somewhat like the “sole of a shoe.” 
The second and seventh are directed more 
laterally than those intervening. Each 
foramen is bounded above and below by a 
pedicle, in back by a posterior articulation 
and in front by vertebral bodies and the 
intervertebral disc. 

Posterior to the foramina the laminae of 
the same side of the arch are seen in section, 
that is, their cortex in profile. Those for 
arches, numbers two and seven are oval 
and larger than the intervening third, 



Fig. 9. Female patient with spondylitis deformans. 
Roentgenogram made in anterior flexion showing 
movement between occiput and atlas and between 
atlas and axis but none below. Thickness of discs 
preserved. There was no encroachment of the in- 
tervertebral foramina. 
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fourth^ fifth and sixth laminae which are 
smaller and more flattened. The posterior 
articulations are visualized between and 
partially overlapped by the shadows of the 
laminae. 

In the oblique view of the normal cer- 
vical spine, all arches, as well as the foram- 
ina, pedicles, and vertebral bodies appear 
in a smooth, sweeping symmetrical curve 
about equidistant from each other. Any 
malalignment in this curve' or irregularity 
in the spacing of the sections indicates a 
disturbance in the structure of the articula- 
tion of the cervical units. 

The arch of the first vertebra may norm- 
ally appear slightly anterior to the curve of 
the other laminar sections. The dorsal 



Fig. io. Normal 45° oblique cervical spine. Note that 
the laminae (Z.), foramina (numbered), the bodies 
and the pedicles of the opposite side (P) are ail ar- 
ranged in a symmetrical curve. Ar /, first cervical 
arch with the atlas-axis articulation in front of it. 



Fig. II. Same patient as Figure 10. Roentgenogram 
made in extreme dorsal extension showing 
physiological constriction of foramina 3, 4 and 5. 


spinous processes should be just visible at 
their tips behind the spine and the angle 
of the jaw usually crosses the second verte- 
bra. 

The articulation between the first and 
second bodies, extending transversely, is 
seen just above the second foramen. It is 
not abnormal for the edges of the articular 
surfaces of this joint to be slightly out of 
alignment with each other. 

The pedicles on the side opposite to the 
visualized foramina, that is, the side farth- 
est from the film, appear as a curved line 
of small equidistant oval shadows one for 
each vertebral body. If correct technique 
has been used in making the roentgeno- 
gram, this line of pedicle shadows will inter- 
sect the shadows of the vertebral bodies 
near their anterior surfaces. The interpe- 
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Fig. 12. Football injury — fracture of the sixth pedi- 
cle. Traumatic encroachment of third and sixth 
foramina. 


diculate distance represents the size of the 
foramen. In certain cases of cervical spine 
disturbance, these pedicle shadows may be 
distorted in shape, size, spacing or align- 
ment or in cases of advanced disc degenera- 
tion they may be obscured by demineraliza- 
tion and the overlying shadows of exostoses 
(Fig. lo). 

DISC DEGENERATION (gEREDISC) 

At the apices of the spinal curves, that is, 
the mid-cervical, mid-dorsal , and lower 
lumbar region, the spine is placed under its 
greatest functional stress. It is likewise at 
these levels that the earliest, and later, the 
most advanced, stages of disc degeneration 
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occur — apparently as a direct result of the 
wear and tear of use. In the mid-cervical 
region this corresponds to the level of 
greatest amplitude of the gliding move- 
ment. At first, the changes are seen on the 
concave side of the curve, that is, the more 
compressed side of the disc. In the dorsal 
region this is anterior while in the cervical 
region the posterior portion of the disc first 
shows degenerative change. 

This begins as a replacement of the nu- 
cleus pulposus by fibrous tissue. The car- 
tilage plates of the disc become fragmented 
and loops of blood vessels grow through 
these openings from the vertebral bodies 
into the disc substance. Later the discs be- 
come thinned. Bony trabeculae may form 
from this fibrosis either entirely within the 
disc or projecting from the vertebral body 
into it (Fig. 8). 

With thinning of the discs the margins of 
the vertebral bodies approach each other 
and bony spur formation or bridging is 
stimulated. 

On section, two types of bridging are 
noted. More commonly one sees the “par- 
rot beak” type wherein no matter how large 
the bridge becomes complete bony union 
never occurs. The two spurs are always sep- 
arated by a layer of fibrous tissue extending 
outward from the disc. The other, solid 
type, appears as though molten bone had 
been poured from one vertebral body down 
across the edge of the intact disc margin to 
join the vertebral body below. It is very 
common for a separate bony fragment to 
develop in the margin of a disc and simu- 
late fracture of an exostosis when no frac- 
ture has occurred. 

Degeneration is not primarily the result 
of an infection or inflammatory process. 
Early disc degeneration will not show on 
the roentgenogram but when it has become 
sufficiently advanced it is seen as a thinning 
of the disc shadow with sclerosis of the 
vertebral plate, bony spur formation an 

bridging. _ _ 

The word “geredisc,” to indicate tne 
aging process by which it develops, is a bet- 
ter term than “degeneration” to describe 
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this common condition resulting from the 
natural wear of life. 

ARTHRITIS 

The acute stage of this condition may in- 
volve even a single posterior articulation in 
the cervical region with limitation of mo- 
tion and pain. The sharpness of the roent- 
gen image is blurred and a well delineated 
joint shadow is not seen. Care must be 
taken to compare this joint with those 
above and below, bearing in mind any 
variation in the direction of their planes 
which may be present. With recovery, the 
normal sharpness of the roentgen image 
may return. 

A chronic arthritis, or perhaps more prop- 
erly arthrosis, may involve one or more of 
the posterior joints. The joint space is 
thinned, moth-eaten, or irregular in outline 
and there is sclerosis of the adjacent bony 



Fig. 13. Large spurs projecting from the left 
sides of the sixth and seventh cervical bodies 
encroaching upon the corresponding foramina. 
Other foramina normal. 


tissue. Bony spur formation about the joint 
margins may project backward, laterally or 
forward into the foramen. It may be pos- 
sible to demonstrate localized fixation of 
movement by the flexion-extension studies. 

• SPONDYLITIS DEFORMANS 

In the late Marie-Striimpell type of 
spondylosis the anterior longitudinal liga- 
ment in the neck is seen as a delicately cal- 
cified structure, not the massive heavy 
bony bridging noted in the lower spine. 
Both the discs and the vertebral bodies pre- 
serve their normal cephalocaudad diame- 
ters. The posterior articulations are anky- 
losed and the normal size and shape of the 
intervertebral foramina are preserved. It is 
particularly interesting to note, however, 
upon study of the flexion-extension roent- 
genograms, that motion is preserved in the 
atlanto-occipital and the atlanto-axial joints 
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Fig. 14. Roentgenogram of a cadaver specimen and 
sections cut from the foramina as indicated by the 
white lines. Top and bottom foramina normal 
showing the sectioned nerve root occupying about 
one-fifth the foramen diameter. The two middle 
foramina are encroached upon by bony exostoses 
from the vertebral discs. 

where no intervertebral discs participate. 
Since; diarthrodial joints away from the 
spine are little affected, the question arises 
as to whether or not this disease may not 
primarily involve the discs rather than the 
posterior articulations with secondary anky- 
losis of the latter (Fig. 9). Spontaneous for- 
ward subluxation of the atlas on the axis 
may take place in this condition. 

FORAMEN ENCROACHMENT 

There are at least six ways in which inter- 
vertebral foramen encroachment may oc- 
cur. 

The first is physiological. The foramen is 
constricted by dorsal extension (Fig. ii) or 
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by a permanent lordosis increasing the 
normal cervical curve and. causing the 
superior articular processes to extend into 
the upper portion of the foramen. Dorsal 
kyphosis exaggerates the cervical curve. 
Rotation or flexion toward the foramen 
also decreases its diameter and the opposite 
movements enlarge the foramen diameter. 

Traurria, as in fracture (Fig. 12). or 
rarely posterior displacement of a cervical 
body (Fig. i) may constrict a foramen' 
Most displacements, however, are forward 
and these tend to enlarge the foramen. 

As stated above, an arthritic process in- 
volving the posterior joint with bony exos- 
toses projecting forward may cause fora- 
men encroachment just as the bony spurs 
from the margin of a geredisc in front may 
project backward into the foramen (Fig. 
7R). The spurs are much more extensive 
than they appear on the roentgenogram 

(Fig- 13)- 



Fig. 15. Increased anteroposterior diameter of cervi- 
cal canal by pressure of neurofibroma. Cortex JS 
tortion at arrow. 



Fig. 1 6 . A, first and second cervical arches seen through the foramen magnum. There is incomplete fusion of 
the second arch (arrow). 5, lateral view, the cortex of anterior surfaces of arches (posterior wall of spinal 
canal) is normal for the ist, 3rd, 4th, and 5th but is broken (saw-tooth shaped) for the 2nd arch, denoting 
incomplete fusion in the lateral view (arrow). 


As I have previously described in con- 
nection with studies of the lumbar spine, 
thinning of the intervertebral disc from de- 
generation allows the bodies to come more 
closely together, producing not only en- 
croachment of the foramen in a cephalo- 
caudad direction but also a certain degree 
of posterior joint subluxation. The inclina- 
tion of the planes of the posterior articula- 
tions in the cervical region accordingly in- 
duces wedging of the superior articular 
processes forward into the upper portion of 
the foramina. This joint derangement may 
be a partial factor in causing the local pain, 
muscle spasm, and limitation of motion of 
which these patients complain. 

Fibrous hyperplasia of the posterior 
joint capsule is a factor producing constric- 
tion of the foramen in some cases. Also in 
many of the sections studied intervertebral 
disc substance is clearly demonstrated 
bulging backward into the foramen. 

Normally the nerve occupies about one- 


fifth to one-fourth the diameter of the cer- 
vical foramina; the remainder of the space 
is taken up by lymphatics, blood vessels, 
areolar and fatty tissue. 

Bony or fibrous tissue encroachment 
may reduce the size of the foramen to one- 
fourth normal (Fig. 14), crowding the nerve 
into the lower portion of the opening or it 
may become flattened in a ribbon -like man- 
ner or even completely destroyed. In exam- 
ining cadaver material the nerve can usu- 
ally be separated within the foramen by 
blunt dissection. In other cases it appears 
to be adherent and surrounded by fibrosis. 

Patients with foramen encroachment not 
only complain of local pain, tenderness, 
muscle spasm, and limitation of neck mo- 
tion, but also frequently suffer from radi- 
culitis. In the cervical region this condition 
is characterized by pain referred to the 
shoulder, arm or hand, corresponding in 
distribution to that of the involved nerve 
root and is frequently aggravated by cough- 
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ing or sneezing — the so-called Dejerine 
sign. Not all patients, however, suffering 
from radiculitis exhibit foramen encroach- 
ment on the roentgenogram. 

PROFILE OF THE VERTEBRAL CORTEX 

In the anteroposterior, lateral, and ob- 


A familiar example is the circular shad- 
ows of the pedicles as visualized on the 
anteroposterior views of the dorsal and 
lumbar regions and the 45° oblique studies 
of the cervical region. It should be borne in 
mind that the interpediculate distance cor- 
responds to the cephalocaudad diameter of 



Fig. 17. Congenital fusion of fifth and sixth bodies, arches and postericr joints with one spinous process. Fifth 
foramen not constricted (white arrow). Increased stress on fourth and sixth discs with degeneration and spur 
formation but little foramen encroachment. Advanced arthritis (black arrow) of third left posterior articu- 
lation with bony encroachment of third foramen. Patient complained of local and radicular pain of many 
years’ duration. 


lique views, the cortex of bony structures 
when lying parallel to the ray appears as a 
dense white shadow — the profile of the 
cortex. A complete evaluation of these 
shadows adds much to the interpretation 
of the roentgenogram in three dimensions. 


the foramen. Demonstration of a con- 
stricted foramen is easy even in this view 
when it is compared with the greater inter- 
pediculate diameter of the normal foramina. 
In tumors of the cord one is accustomed to 
seek some evidence of • distortion of the 
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cortex on the medial side of the pedicle or 
the posterior surface of the vertebral body 

In the oblique view of the normal cer- 
vical spincj the separate laminae appear as 
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the curve, project forward at a different 
angle (Fig. 7, A and B). 

Not infrequently a fusion of adjacent 
laminae is encountered. In this case two or 
more of the smaller normal size oval shad- 



Fig. 18. Congenital absence of the fifth left pedicle. All pedicles on the right side are normal. On the left the 
fourth is small and the fifth is absent. There is a large common foramen for the left fourth and fifth roots. 
The shadow crossing this large foramen is the fifth transverse process. The unbalanced stress is partly 
borne by the fifth neural arch which has become more dense than normal (dotted arrow) and partly by a 
bony process projecting from the fifth body laterally and upward to the fourth. There is a break in the nor- 
mal symmetrical curve of the posterior arches on the left side (white arrow). The left 4-5 posterior articula- 
tion (PA^ is deficient, the lower element being posterior to the upper and the 5-6 articulation {PA^) is 
above and posterior to its normal position. The triangular bone between PA4 and PA^ is the fifth neural 
arch. No history of injury in early life. 


a series of dense, somewhat flattened oval 
shadows arranged in a symmetrical curve. 
If there is an angulation of the spine the 
distance between the oval shadows at the 
level of angulation is increased, the sym- 
metry of the curve is lost at this point and 
those laminae above, instead of continuing 


ows will be replaced by a large one — the 
profile of the cortex of the fused laminar 
mass (Fig. 23). 

With demineralization from disuse or 
other causes, the cortex profile is propor- 
tionally not well visualized. 

In the lateral view the dorsal surface of 
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Fig. 19. Klippel-Feil syndrome. J. H., aged eight 
years, fusion second, third, and fourth bodies with 
their posterior articulations and arches, one spi- 
nous process. Fifth and sixth vertebrae separate. 


the spinal canal, that is the anterior surface 
of the arch, appears as a very dense narrow 
white line. In case there is a spina bifida 
present it can be diagnosed from the lateral 
view since the dense white line above men- 
tioned becomes irregular, broken, or dis- 
appears entirely (Fig. 16). 

Further applications in a study of the 




Fig. 21. J. H. Block vertebra higher on left side to 
compensate for tilt of neck to left caused by high 
right shoulder. 


profile of the cortex will readily present 
themselves. 

CONGENITAL CONDITIONS 

One of the most common congenital con- 
ditions occurring at any level below the first 
segment is a fusion of two or more adjacent 
cervical vertebral bodies normally sepa- 
rated by discs. The disc is absent or indi- 
cated by a line of increased density. The 
arches may be separate with fusion of t e 


Fig. 20. J. H., aged twenty-two years. More complete 
fusion after fourteen year interval. Normal 
ment between occiput and atlas and between a 
and axis. 
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posterior joints or they may be united into 
one bony mass with a single large spinous 
process. 

The bony mass is likely to be higher on 
one side than on the other if necessary to 
compensate for a lateral tilt to the cervical 
spine (Fig. 21). The foramina at the site of 
congenital fusion are always smooth and 
round or oval while in cases of acquired 
fusion resulting either from injury or from 
degeneration of the disc there is usually a 
distortion in the shape of the foramina. 

This condition is easily differentiated 
from spondylosis deformans where union of 
vertebral bodies occurs by bridging of the 
persistent disc and ankylosis of the poste- 
rior joints (Fig. 8). 

Functionally this condition forms a point 
of non-movement in the otherwise sym- 
metrical flexion of the neck, placing addi- 



Fig. 22 . J. H. Fusion of lower cervical and upper dor- 
sal elements with scoliosis and spina bifida (dotted 
line). 



Fig. 23. J. H. Right oblique view showing smooth 
round foramina of fused elements (black arrows) — 
foramina at movable level (dotted black arrow). 
Note difference in shape of normal foramina from 
those with congenital fusion. Profile of cortex of 
fused laminae (white arrows), the lower one in- 
corporating at least four segments. White dotted 
arrow indicates foramen for the vertebral artery. 

tional stress upon the adjacent movable 
joints and favoring their earlier degenera- 
tion (Fig. 17). 

Certain structures, such as a pedicle or a 
posterior articulation, may be absent or 
deficient (Fig. 18). 

KLIPPEL-FEIL SYNDROME 

This more advanced congenital condition 
arising early in intrauterine life is caused by 
the fusion of various cervical segments. It 
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Fig. 24. C. C. Atlanto-occipital fusion in anterior 
flexion, no movement between occiput and atlas or 
between second and third fused vertebrae. Move- 
ment below this normal. 

is characterized by short neck, low hair 
line, limited but painless movements of the 
neck, and rounded back. The patient may 
have prominent trapezius muscles, the 
“webbed” neck or pterygium colli. The 
scapulae may be raised (Sprengel’s de- 
formity) and the nipples low. Various other 
findings sometimes present are: depression 
in the midline posteriorly, torticollis, mir- 
ror writing, anterior or posterior spina bi- 
fida, scoliosis, and cervical ribs. Study of 
the profile of the vertebral cortex is in- 
structive. 

The fused elements unite into a solid 
block often with a single large spinous proc- 
ess, neural arch, and vertebral body but 
no posterior articulations. The interverte- 
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bral foramina persist but are smaller than 
normal and smooth and round or oval in 
outline. There is one for each of the seg- 
ments making up the block and each is a 
complete bony ring unbroken by disc or 
posterior articulation. There may be one 
or more normal cervical segments, hemi- 
vertebrae, cervical ribs or an atlanto-occi- 
pital fusion (Fig. 19-23). 

ATLANTO-OCCIPITAL FUSION 

The occiput is said to represent a fusion 
of at least three cervical segments and, 
since any level of the spine may at times 
assume the characteristics of that level im- 
mediately above or below it, one of these 
segments may partly assume the vertebral 
form, or a complete or partial fusion of the 
atlas and occiput may take place. On one 
of the specimens in the Warren Museum at 
Boston, it is possible to clearly differentiate 
on the inside of the skull the outlines of the 
atlas forming a part of the occipital bone. 

The ring of the atlas may or may not be 
incomplete posteriorly. It may be fused to 
the occiput on one or both sides. Flexion- 
extension studies will show that it does not 
separate from the base of the skull upon 
extreme forward flexion. Fusion of two or 
more cervical segments is likely to be pres- 
ent. Flattening of this area is spoken of as 
aplatybasia (Fig. 24-26). 

BASILAR IMPRESSION-(lNVAGINA- 

tion)-platybasia 

At least two distinct types of this condi- 
tion can be differentiated. First, the con- 
genital type with atlanto-occipital fusion, 
flattening of the occipital bone, distortion 
in the shape of the foramen magnum and 
displacement of the odontoid process up- 
ward into this structure decreasing its 
anteroposterior diameter. 

The acquired type is secondary to a sof- 
tening of the base of the skull as in Paget s 
disease, osteomalacia, or hyperparathyroid- 
ism. The skull is invaginated by the cer- 
vical spine like a thumb pressing against a 
soft rubber ball, thrusting the base upward 
into the posterior fossa. In this type? ^ ^ 
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basilar portion of the skull is convex up- 
ward showing as a reverse curve. The fora- 
men magnum may be as high as the petrous 
pyramids and funnel shaped, but it is not 
distorted in outline and the odontoid is 
anterior to it. The base may develop a re- 
cess to accommodate the atlas but the lat- 
ter does not fuse with the occiput. Flexion- 
extension studies reveal movement between 
the base of the skull and the atlas. 

Common to both types is the high posi- 
tion of the first cervical segment above the 
line from the hard palate to the posterior 


Fig. 26. C. C. Oblique view showing norma! foramina 
in a case of congenital type of platybasia. Second 
and third bodies fused. 
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Fig. 25. Patient C. C. A, fusion of lateral 
masses of atlas with base of skull (arrows). 
B, block vertebra, 2 and 3, higher on left 
side to compensate for tilt of patient’s cer- 
vical spine. C, anteroposterior view through 
foramen magnum (black dotted line) show- 
ing slight asymmetry of odontoid process. 
Arch of second cervical vertebra shown by 
white dotted line. 
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Fig. 27. Basilar impression, invagination of the base 
indicated by dotted line convex upward instead of 
downward. Notch in base to accommodate first 
arch (white arrow), atlanto-occipital joint movable 
(black arrow). First segment appears above Cham- 
berlain line. This is a case of acquired platybasia 
due to softening of the base incidental to Paget’s 
disease. 

margin of the foramen magnum described 
by Chamberlain. The petrous pyramids are 
raised above their normal position and dis- 


torted in shape. The clivus is nearly on a 
plane with the floor of the anterior fossa. 
The neck is short, with lessened movement 
of the head which may be carried at an 
angle. There is likely to be exaggeration of 
the normal anterior cervical curve in which 
case the foramina will be smaller than 
normal. 

The resulting compression of the cord or 
cranial nerves may simulate multiple sclero- 
sis, syringomyelia, progressive spastic pa- 
ralysis, or some other neurological condi- 
tion. Compression of the cerebellum may 
force a part of its substance to herniate 
downward into the cervical canal, the so- 
called Arnold-Chiari malformation. Author- 
ities agree that operation is indicated in 
certain cases, and if undertaken, the dura 
must always be opened (Fig. 27 and 28). 

OCCIPITAL VERTEBRA 

This condition results from incomplete 
assimilation of the most posterior of the 
three scleromeres which form the base of 
the skull. That is, the area about the fora- 
men magnum assumes certain features re- 



Fig. 28. anteroposterior view showing base, convex upward (dotted line) with funneJ-like crater 
men magnum in the center (arrow). B, symmetrical foramen magnum with odontoid anterior 0 , 

foramen encroachment. 
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sembling a vertebral segment. These are: 
(i) A hypochordal arch, partially or com- 
pletely fused to the anterior margin of the 
foramen magnum. Rarely this bears an 
articular surface for the third condyle (see 
below). (2) A partial or complete neural 
arch outlined about the dorsal surface of 
the foramen. (3) Transverse processes may 
or may not be present, more or less fused to 
the base of the skull. If present they do not 
bear a foramen for the vertebral artery. (4) 
These masses, bearing the condyles, may 
or may not encroach upon the foramen dis- 
torting its shape. (5) The condyles resem- 
ble those of the normal subject. (6) The so- 
called third condyle may be present in the 
anterior portion of the foramen. This is a 
separate ossicle developed from the noto- 
chord in the terminal ligament of the odon- 
toid and may embryologically in the nor- 
mal subject form the tip of that structure. 
Analogous to the relationship between the 
atlas and the dens the third condyle corre- 



1*1G. 29. Posterior extension. Note ledge of bone pro- 
jecting downward and forward from occiput. The 
print is too light to show the shortened odontoid. 
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Fig. 30. Anterior flexion. Comparing with Figure 28, 
note movement between atlas and occiput. These 
flexion-extension studies, Figures 28 and 29, illus- 
trate; («) the normal gliding movement of the 
cervical bodies backward and forward upon each 
other, and {b) the approximation and separation of 
the spinous processes. 

spends to the body of the occipital verte- 
bra with the hypochordal arch in front and 
the neural arch behind. Occipital vertebra 
is to be differentiated from atlanto-occipi- 
tal fusion. 

An eleven year old female suffering from 
occipital vertebra showed the following 
neurological symptoms: 

Temperature and tactile perception were 
normal on the right side of the body. On 
the left side, however, there was hypesthe- 
sia to tactile and pain stimuli, and heat 
perception was lost while cold was inter- 
preted as a painful sensation of heat. Ten- 
don reflexes were exaggerated on the right 
side and normal on the left. Abdominal re- 
flexes were present on the right and absent 
on the left. There was a strong Babinski re- 
flex and some disturbance of coordination. 
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Fig. 31. Posteroanterior view of foramen magnum, 
shaped like a bicycle seat. The posterior, wider 
portion above crossed by the arch of the atlas and 
the anterior portion below encroached from the 
sides by masses of bone. The tip of the third con- 
dyle is just visible at the bottom of the narrowed 
anterior portion of the foramen. 

In this case the roentgenograms showed: 
I. A normal atlas. 


r 



Fig. 32. Showing the “third condyle” — ossiculum 
terminale; anteroposterior view through the 
mouth: C/, two upper central incisor teeth; TC, a 
completely separate ossicle the so-called “third con- 
dyle”; O is the short stubbed odontoid process 
separate from the ossicle; r, and J indicate the 
respective cervical arches. 


■ :2. A broad, short odontoid process. 

3. The posterior margin of the foramen 
magnum was, thinned and below normal 
level. At operation this was found to bear, 
somewhat laterally, 2 cornua — the rudi- 
mentary, incomplete neural arch. 

4. The outline of the foramen magnum 
seen above the level of the atlas was shaped 
like a bicycle seat. This was caused by two 
bony masses projecting from the sides of 
the foramen and encroaching upon its an- 
terior portion. 

5. Within this narrowed portion was a 
distinct oval-shaped ossicle entirely sepa- 
rate from the odontoid. 

The importance of this congenital condi- 
tion and its place with the platybasias in 
surgical treatment is shown by the opera- 
tive finding in this case of a constriction of 
the dura at the level of the foramen mag- 
num (Fig. 29-32). 

State Tower Building, 

Syracuse, New York 
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THE EFFECT OF INCREASED INTRASPINAL PRESSURE 
ON THE MOVEMENT OF IODIZED OIL WITHIN 

THE SPINAL CANAL* 


By BERNARD S. 

BROOKLYN, 

TOURING roentgenoscopy in the course 
of iodized oil myelography definite up- 
ward movement of the column of oil was 
observed when the patient coughed. He was 
asked to cough again and the observation 
was confirmed. From that starting point 20 
consecutive patients who were examined 
roentgenoscopically as part of their myelo- 
graphic studies were checked for the effect 
on the oil column of forced respiration, in- 
creased intra-abdominal pressure, liver 
pressure and coughing. 

All the patients had been referred for oil 
myelography as part of the investigation 


EPSTEIN, M.D. 

NEW YORK 

for herniated nucleus pulposus. The roent- 
gen examinations were made on a motor 
driven tilt table equipped for spot film 
roentgenography. Three cubic centimeters 
of pantopaque* were injected intraspinally, 
affording a column of oil ample for diag- 
nostic purposes. Lipiodol was used in 2 
patients with identical results. The roent- 
genograms were made with the patient face 

* Pantopaque is ethyl iodophenylundecylate, prepared and 
distributed by the Department of Radiology, School of Medicine 
and Dentistrj’ of the University of Rochester, Rochester, N. Y. 
Supply limited by Federal law to Investigational use only, and 
supplied to Dr. L. M. Davidoff through the courtesy of Dr. Staf- 
ford Warren. 



Fig. I. yi, column of iodized oil with patient in the erect position. Normal myelogram, with axillary 
poorly visualized. B, roentgenogram taken while patient was straining as if at stool. The oil column 
risen 8 cm., thinning out the density and revealing the axillary pouches of the second, third and ou 
lumbar roots. Those of the fifth are better seen on the original myelogram. 

* From the Radiologic Service of Dr. M. G. Wasch, and the Neurosurgical Service of Dr. L. M. Davidoff. 
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Fig. 2. A, same case as in Figure i, with the patient in the supine position. 5, myelogram taken at the height 
of straining. The oil column has risen more than 10 cm., and the axillary pouches are well portrayed. Note 
the change in density of the oil column. 


down in the erect and horizontal positions 
after the location of the suspected patho- 
logical condition had been determined 
roentgenoscopically. It was thought best to 
obtain at least three exposures in each posi- 
tion with the patient at rest. Additional 
roentgenograms were made during the brief 
interval in which the patient was told to 
cough deeply or “strain as if you were 
moving your bowels.” 

In 18 patients straining as if at stool, 
forced respiration or coughing resulted in an 
upward excursion of the oil column within 
the spinal canal. The greatest rise occurred 
in the most cooperative patients. With 
the patient in the erect position the oil 
column rose from 3 to 7 cm., and in the 
prone position the ascent was greater, 
reaching up to 10 cm. We believe that the 2 
patients who had no demonstrable response 
did not understand directions despite ef- 
forts to make their meaning clear. 

The ascent of the oil column was usually 
rapid, reaching its maximum a few seconds 


after the increase in intra-abdominal pres- 
sure was started. The greatest response was 
elicited when the patient strained as if at 
stool. When pressure was relaxed the oil 
column rapidly resumed its resting position, 
requiring less time to recede than it did to 
rise. The movement may aptly be described 
as a “jump.” It was noteworthy that when 
intra-abdominal pressure was gradually in- 
creased the rise of the oil column was grad- 
ual, and when pressure was suddenly in- 
creased the elevation was more rapid. The 
descent was rapid, occurring as soon as the 
increased intra-abdominal pressure was 
relieved. However, by relieving pressure 
slightly and immediately thereafter increas- 
ing intra-abdominal pressure, the oil col- 
umn could be forced as high as the lower 
thoracic vertebral level with the patient in 
the erect position in several instances. 

As the oil column rose its shadow became 
thinned peripherally. This might conceiv- 
ably obscure small lateral defects. The de- 
formity of the axillary pouches, however. 



Fig. 3. shallow lateral defect in oil column on left side, fifth interspace. B, myelogram taken at height of 
straining. The lateral defect is not seen as well as in A^ but the elevation of the suprajacent axillary pouch 
is better visualized. The oil column has risen 6 cm. visualizing the middle lumbar region of the canal. 



Fig. 4. A, myelogram taken with the patient in the erect position. The axillary pouches of the fift ^ 
segment are well portrayed. There is a suspicious thinning of the top of the oil column. B, myelogram ^ 
in the erect position at the height of straining. A large defect is seen at the fourth lumbar interspace on 
left side. 
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might be accentuated, thus avoiding diag- 
nostic errors. Deeper lateral indentations 
occasionally are brought into bolder relief 
as the column thins out, and in these pa- 
tients the axillary pouches also become 
more apparent. Transverse defects may be 
entirely hidden, the radiolucent shadow 
being replaced by a zone of oil less dense 
than that above and beneath the lesion. 

The pouches in the segment above that 
under examination are often brought into 
view during strain, thereby adding to the 
completeness of the examination. Occasion- 
ally roentgenograms made with the patient 
at rest do not portray the axillary pouches 
adequately. These may be accentuated by 
requesting the patient to strain and taking 
the roentgenogram immediately after pres- 
sure is relaxed. 

As the oil column thins out during the 
time a patient strains, it is possible that 
small projections not due to prolapsed discs 
may be outlined. We have not had the op- 
portunity to observe such a patient thus 
far, and would recommend that this pro- 
cedure be utilized when the Opportunity 
arises. 

Patients who had a sciatic distribution of 
pain complained of exacerbation of pain 
down the affected leg and occasionally the 
contralateral side during the time increased 
intra-abdominal pressure was maintained. 


The pain was relieved as soon as straining 
ceased. 

COMMENT 

The only reference to this subject in the 
literature was made by Reitan^ 1941- 
observations, which were made without 
knowledge of Reitan’s work, completely 
confirm his observations. The movement 
of the oil in the canal is due, we agree, to an 
increase in the amount of blood in the 
vascular bed, especially in the venous 
plexus between the dura and the walls of 
the spinal column. As tension is increased 
the veins dilate, decreasing the available 
space. When this occurs the contents of the 
caudal end of the canal perforce must be 
thinned out, and in order to accommodate 
the constant volume of oil in the decreased 
available space the oil column rises. 

Roentgenoscopic observation of the oil 
column affords a graphic illustration of the 
movement of fluids within the spinal canal. 
This maneuver is easily performed, and 
should be included in routine myelographic 
examinations. 

1398 Union St., 

Brooklyn, N. Y. 
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OSTEOID-OSTEOMA OF THE HEAD OF THE RADIUS 

CASE REPORT* 


By HERBERT M. STAUFFER, M.D. 

PHILADELPHIA, PENNSYLVANIA 


QSTEOID-OSTEOMA was described 
and named by JafFe^ in 1935. In a 
subsequent communication^ he and Lich- 
tenstein reported conclusions based on the 
study of a total of 33 cases. According to 
these authors, osteoid-osteoma is a benign 
neoplasm involving a single bone in the 
limbs or vertebral column of adolescents 
and young adults, and in their opinion the 
roentgenogram constitutes the most im- 
portant diagnostic study. The lesion gives 
rise to persistent localized bone pain with- 
out local heat or febrile episodes. Surgical 
excision has been found curative. 

Two aspects of the pathologic picture 
explain the roentgen appearance, which is 
so frequently characteristic. Initially a 
focus of osteoblasts proliferates and forms 
osteoid tissue. The adjacent bone under- 
goes a reactive sclerosis. Thus, the roent- 
genogram at this stage shows a well defined 
radiolucent spot, usually about i cm. in 
diameter, with a variable sized surrounding 
zone of osteosclerosis. As the osteoid focus 
calcifies, its definition becomes poorer and 
eventually this primary lesion may be in- 
distinguishable in the roentgenogram. A 
cortical lesion may stimulate sclerosis 
above and below it for a considerable dis- 
tance in the shaft. In contrast, where the 
spongiosa is primarily involved the abnor- 
mal density is apt to remain relatively 
small and circumscribed. 

The roentgen findings have been misin- 
terpreted as representing manifestations of 
chronic osteomyelitis, intracortical abscess, 
luetic osteitis, and even osteogenic sarcoma. 

The case report which follows illustrates 
some of the diagnostic pitfalls which may 
be avoided if this entity is kept in mind. 

CASE REPORT 

The patient, a white male, aged twenty-five. 


was admitted to Temple University Hospital 
(November 10, 1939) on the service of Dr. John 
Royal Moore, complaining of intermittent pain 
in the right elbow of about two years’ duration. 
Discomfort was mild initially and was unrelated 
to trauma. During the year preceding admis- 
sion, the patient had been taking considerable 
amounts of aspirin for control of pain. 

At another hospital, roentgenograms of the 
elbow had been interpreted as suggesting an old 
infectious process, with an early malignant le- 
sion to be ruled out. The serology was negative 
and antiluetic therapy failed to affect the symp- 
toms or the roentgen appearance. At the same 
institution, biopsy of the roughened surface of 
the proximal end of the right radius on Febru- 
ary 13, 1939, yielded material that did not per- 
mit histopathologic identification of the lesion; 
no pus was encountered on drilling the bone. 
The pain persisted following fifteen roentgen 
treatments, administered between June r, 1939 
and July 5, 1939, to an anterior portal measuring 
6 by 6 cm,; a total of 1,575 r '^as given (200 kv., 
0.5 mm. Cu, i.omm. Al). 

Physical Findings. The proximal end of the 
radius was enlarged and the forearm in this re- 
gion was tender. Supination, pronation and 
extension of the forearm were limited. 

The clinical findings were considered sugges- 
tive of sarcoma involving the head of the radius. 

Roentgen Findings. (Fig. i.) Thickening and 
increased density of the proximal radial diaphy- 
sis extend distad about 3 cm. from a point just 
below the head of the bone. Adjacent to the 
articular surface there is a circumscribed, spher- 
ical, radiolucent area. The articular surface of 
the radius is intact and there is no abnormality 
otherwise of the elbow joint. 

This appearance was interpreted as indicat- 
ing chronic osteomyelitis — the radiolucent zone 
representing localized bone destruction. 

Pathological Findings. (Report of Dr. Ernest 
E. Aegerter.) The proximal portion (5 cm.) 0 
the right radius was resected by Dr. J- 

Moore. . • 

Gross Description: (Fig, 2.) The specimen 
the head of the right radius lueasuring 5 ^ 


From the Department of Radiology, Temple University Medical School and Hospital, Philadelphia. 
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Fig. I. Roentgenograms of right elbow. 


length. The cartilaginous joint surface shows 
nothing of pathologic significance. In the epiph- 
ysis of the bone, directly below the joint surface 
cartilage, there is a spheroid mass measuring 
approximately 1.4 cm. in diameter. It is of a 
reddish brown color, somewhat pale in the cen- 
ter. It is sharply delineated from the surround- 
ing bone tissue. Its consistency is rather soft, 
though palpation reveals the presence of gritty 
material, probably calcified bone spicules. 
There is roughening and thickening of the con- 
tiguous cortical tissue. 

Histopathologic Description: (Fig. 3.) The 
central portion or nidus of this lesion is made 
up of irregular masses of calcified osteoid. This 
tissue is composed of coarse bundles among 
which are interspersed numerous large cells of 
varying size and shape. A lamellar pattern is 
lacking. These coarse, irregular masses are lined 
along their surfaces by a row of osteoblasts, and 
here and there are cells resembling osteoclasts. 
The ground substance consists of pleomorphic. 



Fig. 2. Photograph of proximal end of radius, 
sectioned longitudinally. 
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Fig. 3. Low power (approximately X35) photomicrograph showing osteoid focus. 


spindle, collagen-producing cells. Giant cells are 
common throughout the lesion. The osteoid 
trabeculae in the outer zone show less calcium. 
In these regions there is the pigmentation of old 
hemorrhage. The tumor mass is sharply de- 
marcated from the surrounding spongiosa. 
About its periphery the bone trabeculae are 
thickened and heavy. Osteoblasts are numerous 
on their surfaces and the intertrabecular tissue 
is quite densely fibrotic. There is no histological 
evidence of an infectious process. 

The original pathological diagnosis was 
“healing benign giant-cell tumor.” Review of 
the roentgenograms recently suggested osteoid- 
osteoma as a more likely possibility. The clini- 
cal, roentgenological and pathological features 


of the case are all in keeping with the latter 
diagnosis. 

Following operation the patient was relieved 
of pain and he has remained in good health. 
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MILITARY ROENTGENOLOGICAL TRAINING* 

By LIEUTENANT COLONEL HENRY G. MOEHRING 
Medical Corps, Army oj the United States 


T he mission of the United States Army 
Medical Department is the conserva- 
tion of man power — the preservation of the 
strength of the military forces. This is ac- 
complished in several ways: (i) by selecting 
for and enrolling in the Armed Forces in- 
dividuals physically fit for military service; 
(a) by maintaining these individuals in 
good physical condition, and (3) by furnish- 
ing evacuation, hospitalization and medical 
treatment to those who become disabled in 
order to restore them quickly to health and 
fighting efficiency. 

Roentgenologists aid in accomplishing 
the Medical Department’s mission. In the 
selection of personnel for the armed forces, 
standard roentgen diagnostic procedures 
are utilized in evaluating the individual’s 
physical fitness; roentgen examination of 
the chest is mandatory and is accomplished 
at most induction stations by photoroent- 
genography. Although the maintenance of 
the health of the military forces is largely a 
matter of sanitation and immunization, in- 
duction center activities also contribute to 
the preventive medicine program. The 
roentgenologist’s assistance in restoring the 
disabled to health is fundamentally the 
same, and just as great, as in any medical 
practice; adverse environmental factors 
and the necessity for speedy restoration to 
fighting efficiency work some modification, 
however. 

That real and valuable help comes from 
roentgenologists is, then, self-evident. What 
has been done within the army to insure 
that this valuable aid be on a sound scien- 
tific basis? The number of qualified, well 
trained radiologists available is inadequate, 
hence a training program to meet this 
shortcoming, at least in part, has been set 
up. 

The general training in clinico-roent- 
genology which anyone associated with 


the roentgen department receives is, of 
course, present in military hospitals^as well 
as in civilian institutions. Definitive train- 
ing, however, is of greater interest: a six 
weeks’ intensive basic course in roent- 
genology for medical officers is conducted 
at the Army School of Roentgenology; 
roentgenograph! c technicians are trained in 
several medical department technicians 
schools; a twelve weeks’ “advanced” 
course in roentgenology forms part of the 
Mayo Foundation’s instruction program 
for medical officers. 

The purpose of the basic course at the 
Army School of Roentgenology is to train 
junior officers of the Medical Corps to 
serve as assistant roentgenologists. The ma- 
jority of the students are ordered to the 
School because they are interested in taking 
the course or their duty assignment re- 
quires more knowledge of roentgen diag- 
nosis than they possess. The basic training 
is composed of lectures, demonstrations, 
special problems, teaching seminars and 
applicatory exercises, chiefly in the form of 
practical examinations. 

The main portion of the first two weeks’ 
lecture program is devoted to physical and 
chemical fundamentals interspersed with 
several demonstrations and examinations. 
A particularly instructive type of examina- 
tion is the small group, oral discussion of a 
number of different roentgenographic units; 
this serves to emphasize the practical im- 
portance of electrophysics. The remaining 
four weeks are devoted almost exclusively 
to diagnostic roentgenology. As each lec- 
ture subject comes to an end, a roentgeno- 
gram interpretation examination is held; 
the students are asked to render reports on 
a number of different roentgenographic 
studies and then those studies are dis- 
cussed. 

During the entire course, various “semi- 


* Presented before the Thirteenth .Annual Conference of Teachers of Clinical Radiology, Chicago, 111 ., June 6, 1943. 
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nars” are conducted; the class is divided 
into groups of about ten officers and each 
“seminar” is attended by a single group. 
This type of instruction is given in physics, 
foreign body localization, stereoscopy, trou- 
ble-shooting, roentgenoscopy, roentgen- 
ography, and roentgenogram interpreta- 
tion. 

Since the students are Army officers as 
well as doctors of medicine, drill, a retreat 
formation and a weekly inspection receive 
their due allotment of training time. 

Each student is required to prepare a 
special problem for presentation to his 
class. Each student’s special problem covers 
a narrow topic in roentgen diagnosis so 
that the literature on the subject can be 
reasonably reviewed. The presentation 
must include representative roentgeno- 
grams and a concise summary of roentgen 
findings as well as pertinent, collaborative 
data. A brief written report on each special 
problem is also submitted. 

The evaluation of the student officers is 
based on personal contact with the teaching 
staff and special problem presentations as 
well as on the examinations. A report of 
each student’s performance at the school is 
forwarded to his Commanding Officer and 
to the Surgeon General’s Office. 

The twelve weeks’ course at the Mayo 
Foundation is intended as a continuation 
of the basic course or as added training for 
men with some previous roentgenological 
experience. The first two weeks are devoted 
to an intensive lecture series on the basic 
and clinical features of roentgenology. The 
following ten weeks are devoted to clinical 
observation, roentgenogram interpretation, 
quiz conferences and teaching seminars. 
Each student is required to attend all 
roentgenogram reporting sessions in addi- 
tion to his rotating assignments in various 
roentgen department activities. 

Several suggestions may be made as re- 
gards roentgenological training of young 


men, who may ultimately enter the Service, 
but are at present undergoing instruction 
as civilians in civilian institutions. 

The need in the Armed Forces is for 
roentgen diagnosticians; the more experi- 
ence and training in diagnosis the man re- 
ceives between now and his entry into the 
Service, the better will he help meet that 
need. Concentration of training on diag- 
nosis is suggested. This is especially true in 
regard to roentgenoscopic approach to di- 
agnosis. 

A roentgenologist’s high index of suspi- 
cion toward minimal reinfection type of tu- 
berculosis stands the Armed Forces in good 
stead at the induction stations. Experience 
in diagnosis and in following progress of 
pulmonary tuberculosis is therefore im- 
portant. 

There should be at least a slight ac- 
quaintance with the roentgen manifesta- 
tions of tropical diseases. 

A working knowledge of electrophysics 
as applied to power sources and roentgeno- 
graphic equipment will save time-consum- 
ing confusion in the event that direct, low 
frequency or polyphasic current sources are 
encountered. Improvised techniques, as well 
as equipment may well be the only means 
of keeping a roentgen department function- 
ing; with service men available only after 
long waits, a knowledge of practical electro- 
physics again is useful. A knowledge of sev- 
eral makeshift foreign body localization 
techniques will not come amiss. 

Efficient management of a roentgen de- 
partment from the standpoint of expediting 
examinations and reports saves many hos- 
pital days. Since speedy restoration to good 
health and to full duty are of military sig- 
nificance, proper organization of a depart- 
ment will save not only hospital days but 
military effective days; acquisition of famil- 
iarity with the administration of a roent- 
genological department will pay wort 
while dividends. 
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WAR TIME GRADUATE MEDICAL MEETINGS=^ 

By EDWARD L. BORTZ, CAPT. (MC) USNR. 


P REVIOUS to the outbreak of war, it 
was my privilege to be associated with 
the postgraduate training activities of the 
American College of Physicians, as a mem- 
ber of the Committee on Postgraduate 
Courses. The College was setting up these 
courses in such places as the Mayo Clinic, 
the Continuation Center in Minneapolis, 
Harvard University, Johns Hopkins Uni- 
versity and several other outstanding teach- 
ing centers throughout the country. They 
covered various special fields and lasted 
from one to six weeks and served as stimu- 
lating refresher courses for groups of men 
who felt they wanted such training. 

Just about the time of the outbreak of 
war, when the military activity of the 
United States began its accelerated pro- 
gram, there began to appear a desire for 
postgraduate instruction for physicians 
already in the Service and those who were 
about ready to join the Armed Forces. As a 
result of these indications, certain inquiries 
were made and a few courses, under the 
auspices of the American College of Phy- 
sicians, were established in the various 
special fields in Service hospitals, especially 
in the Philadelphia, Boston and Chicago 
areas. 

The staffs and commanding officers of 
the hospitals received them most gratefully 
and offered recommendations that these 
courses be expanded. 

CREATION 

As the result of these contacts with the 
Service doctors, a joint effort was made by 
the American Medical Association, the 
American College of Surgeons and the 
American College of Physicians to create a 
plan whereby similar courses in special 
branches of medicine might be carried to 
Service men all over the country. The main 
objective of the three organizations was to 
make available to the vast number of med- 
ical officers, who are not located near large 


medical centers, the latest medical ad- 
vances through short periods of instruction. 
It was a challenge to American medicine. 

This plan was conceived not to displace 
the excellent teaching programs already 
established in many of the Service hospitals 
but it was designed to place at the disposal 
of these hospitals and medical officers 
everywhere the vast reservoir of present 
day medical knowledge. 

It was the hope of the men creating this 
program that the periods of postgraduate 
instruction could be conducted by special- 
ists in the various fields at Service hospitals 
where the need and desire for such courses 
were apparent. Such instruction would be 
carried there in the form of ward rounds, 
study groups, clinical demonstrations, mov- 
ing pictures and question and answer peri- 
ods. 

Once the need was apparent and the facil- 
ities available whereby such courses could 
be organized, the committee, composed of 
one member from each of the three organi- 
zations, approached the Surgeons General 
of the Army, Navy and Public Health 
Service for authorization to proceed with 
the work. Their approval was given and 
the committee then felt free to advance 
the plan. 

ORGANIZATION 

Regional Committees. With the work now 
ready to begin, the country was divided 
into twenty-four sections and for each sec- 
tion a committee of three was appointed. 
These men were selected by Brigadier 
General Fred Rankin, Brigadier General 
Hugh Morgan, Doctors James Paullin and 
Irvin Abell. They are doctors who have 
executive ability, know the civilian facul- 
ties and can implement the program in 
their particular area. With few exceptions, 
these seventy-two men responded affirma- 
tively and enthusiastically. 

The duties of the regional committee 


Presented at the Thirteenth Annual Conference of Teachers of Clinical Radiology, Chicago, 111 ., June 6, 1943. 
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members as outlined to them are as fol- 
lows: 

1. To be responsible for the details of 
programs at each Service hospital in their 
respective regions, where programs are to 
be conducted. 

2. To be responsible for the selection of 
teachers and speakers, with the assistance 
of the Central Committee and of the Na- 
tional Consultants. 

3. To arrange time of meetings andsched- 
ules of travel and appearance of the teach- 
ers within their respective territories. 

4. To furnish copies of the programs to 
the Commanding Medical Officers of the 
hospitals. 

5. Supervision of expenses, which shall 
be limited to necessary travel costs; also 
the forwarding of statements of same to 
the Secretary of the Central Committee. 

6. To obtain from the Commanding 
Officers at the end of the period of instruc- 
tion a written statement concerning their 
impressions, and those of their staff, re- 
garding the value of the courses, and sug- 
gestions for improvement. 

National Consultants. At the same time 
these physicians were appointed to serve on 
the regional committees, a group of thirty- 
four nationally known and outstanding 
men were invited to serve on the Board of 
National Consultants, covering thirty-one 
fields of medicine. Without exception these 
men accepted this invitation and have re- 
sponded to the call for action. 

The Board of National Consultants is 
composed of : 

Robert A. Cooke — ^Allergy 
John S. Jundy — ^Anesthesia 

Lieut. Col. William P. Holbrook — ^Aviation medicine 

Louis H. Clerf— Broncho-esophagology 

William D. Stroud — Cardiovascular problems 

Chester S. Keefer — Chemotherapy 

Chester N. Frazier — Dermatology 

Lieut. Col. Thomas T. Mackie — Dysenteries 

Walter L. Palmer — Gastrointestinal diseases 

David P. Barr — General internal medicine 

Irvin Abell — General surgery 

Roy R. Kracke — Laboratory medicine 

Henry E. Meleney — Malaria 

Tracy J. Putnam — Neurology and neurosurgery 

John B. Youmans — ^Nutrition 


Col. Harry S. Gradle— Ophthalmology 
George E. Bennett and Frank D. Dickson— Ortho- 
pedic surgery 

Capt. Harry P. Schenck — Otolaryngology 
Frank H. Krusen — Physical therapy 
Robert H. Ivy — Plastic and maxillofacial surgery 
Arthur H. Ruggles and Edward A. Strecker— Psy- 
chiatry 

John Romano — ^Psychosomatic medicine 
Col. B. R. Kirklin — Radiology 
Francis G. Blake — Respiratory diseases 
Ralph Pemberton — Rheumatism and arthritis 
Lieut. Col. Douglas B. Kendrick and Capt. Lloyd 
R. Newhouser — Shock, burns, blood derivatives 
Leo Eloesser — ^Thoracic surgery 
Frederick A. Coller — ^Traumatic surgery of the ab- 
domen 

Col. Esmond R. Long — Tuberculosis 
Herman L. Kretschmer — ^Urology 
J. R. Heller — ^Venereal diseases 

The duties of the National' Consultants 
are: 

1. Each Consultant to prepare a speci- 
men six hour teaching schedule for a one 
day period. 

2. To organize a National Faculty. 

3. To cooperate with the regional com- 
mittees in working out local programs and 
securing the teachers. 

Specimen Programs. The first thing we 
asked the National Consultants to do was 
draw up a specimen program. They com- 
pleted this task very promptly and we now 
have a group of programs that would be 
welcomed by any group of physicians seek- 
ing instruction. 

These programs have been mimeo- 
graphed and sent to the committee mem- 
bers, who will use them in drawing up pro- 
grams for their own districts. They have 
likewise been sent to the Commanding Of- 
ficers of the Army and Navy hospitals, the 
Surgeons General and to the leading men m 
American medicine. All have been excep- 
tionally well pleased with the type of pro- 
gram submitted. . 

National Faculty. The National Faculty 
was organized in order to pool the Nation s 
outstanding teachers, and thereby meet the 
requirements of the various Service hospi 
tals. It consists of civilian doctors and those 
men who are already in the Service, w 
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will be available through the cooperation of 
their Commanding Officers. 

Obviously teachers of renown will not be 
asked to visit a camp or station where there 
are but three or four medical officers. On 
the other hand, plans are being built around 
hospitals where there are at least thirty-five 
medical officers, and to these meetings will 
be invited doctors from nearby medical es- 
tablishments and also civilian physicians. 

In addition to the men who are being 
contacted by the National Consultants, we 
have written to the deans of the medical 
schools and from fifty-five of them we have 
had enthusiastic responses practically plac- 
ing their faculties at the disposal of the 
committee. Of course, through all these 
avenues there will be some duplication, but 
we do feel that in this way all of the out- 
standing men of medicine can be ap- 
proached and their cooperation enlisted. 

As you wdl know, a number of our fine 
teachers have tried every possible lane of 
approach to get into the Services today 
only to be ruled out for one reason or an- 
other. The War Time Graduate Medical 
Meetings, however, offer them the oppor- 


tunity to come closer to the man in the 
Service by going out on a one, twq, three or 
possibly seven day tour of the hospitals. 

CONCLUSION 

The interest on the part of the doctors, 
both civilian and those in the Services, in 
the medical meetings being offered is 
greater than ever before. There is a serious- 
ness of application and a positive desire to 
gain knowledge of all new advances in 
medicine. Medical science today is pro- 
gressing by leaps and bounds. 

The effort and time expended by the 
Central Committee and the three organiza- 
tions behind the War Time Graduate Med- 
ical Meetings have been doubly repaid by 
the enthusiasm and cooperation received. 
The urge to do something in behalf of 
American medicine to better equip doctors 
for carrying the highest type of modern 
scientific medicine directly to the front, 
where our boys are getting the best that 
medical science has to offer, is strong. Such 
a program, I believe, is eminently worth 
while and undoubtedly will prove most suc- 
cessful. 
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A SIMPLE METHOD FOR MEASURING PEAK VOLTAGE 
IN DIAGNOSTIC ROENTGEN EQUIPMENT*! 

By RUSSELL H. MORGAN, M.D. 

CHICAGO, ILLINOIS 


'POURING the past several decades there 
has accumulated an extensive litera- 
ture* on methods for measuring roentgen 
voltage. Of the various procedures which 
have been suggested, most are based on the 
use of such instruments as the spark gap, the 
high resistance voltmeter, the electrostatic 
voltmeter, the spectrograph and the con- 
denser voltmeter. Of these, the spark gap is 
probably the best known to radiologists. 
Its wide usage may be attributed to its 
simplicity of operation and a precision suf- 
ficiently great for most roentgenographic 
applications. Its principal disadvantages 
include tendencies toward erratic perform- 
ance in the presence of surges and tran- 
sients and during humid weather. 

In recent years the spark gap has been 
replaced in many roentgen-ray laboratories 
by the more reliable high resistance volt- 
meter.® This latter instrument possesses 
high inherent precision and sufficient flex- 
ibility that it may be used to measure 
peak,’®’^^ root mean square, and average 
volts. Furthermore, when adapted to cath- 
ode-ray oscillography^® it simultaneously 
permits an examination of the voltage 
wave-form of a roentgen generator. Origi- 
nally the high resistance voltmeter was a 
large bulky device. The immersion of the 
resistance elements in oil, however, allows 
a considerable reduction in the instrument’s 
size. 

The electrostatic voltmeter has found 
some use in therapeutic roentgenology. 
Since it measures root mean square rather 
than peak volts it is not suitable for roent- 
genographic calibrations. 

The spectrograph and condenser volt- 

* An excellent review of this literature was published a few 
years ago by Muller.'^ 


meter have been more widely applied in 
Europe than in the United States. They are 
essentially laboratory instruments and do 
not possess the flexibility of the high re- 
sistance voltmeter. 

In recent years the measurement of 
roentgen voltage has been complicated 
somewhat by the introduction of shock- 
proof equipment. In order to tap the high 
tension circuits of modern roentgen appara- 
tus, auxiliary junction boxes and cables are 
necessary. This supplementary apparatus 
reduces considerably the practicability of 
making voltage measurements outside of a 
well equipped laboratory, and accordingly 
most roentgen machines are calibrated at 
the factory before installation. 

Under certain circumstances peak volt- 
age may be determined with sufficient pre- 
cision for general roentgenographic pur- 
poses from absorption data. For example, 
Miiller^ suggests a method wherein peak 
voltage may be determined from half-value 
layer measurements. The outstanding ad- 
vantage of methods based on the absorption 
principle is that no tapping of the roentgen 
circuits is required; furthermore, measure- 
ments may be made with relatively simple 
apparatus. These methods, therefore, are 
particularly well suited to radiologists who 
may wish to check the calibration of their 
machines from time to time, and to service- 
men who are not infrequently called upon 
to calibrate roentgenographic equipment in 
the field. 

A simple absorption method for measur- 
ing roentgen voltage has been used success- 
fully in this laboratory for some time. The 
procedure is not dissimilar to that described 
by Duane®’® for determining the effective 
wave length of a roentgen beam. The ap- 


• From the Division of Roentgenology, the University of Chicago. 

t The work described in this paper was done under a contract recommended by the Committee on 
Office of Scientific Research and Development and the University of Chicago. 
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paratus required includes a direct-reading 
photoelectric roentgen-ray intensitometer* 
similar in general design to the roentgeno- 
graphic exposure meters previously de- 
scribed by the writer,® copper filters 0.5 and 
i.o mm. in thickness and aluminum filters 
I and 2 mm. in thickness. An ionometric 
intensitometer is equally suitable although 
the curves presented below strictly apply 
only to photoelectric intensitometers in 
which the radiation detector includes a 
phototube, a type B fluoroscopic screen, 
and an overlying aluminum filter 0.5 mm. 
in thickness. To make a voltage deter- 
mination by means of this apparatus, the 
radiation detector of the intensitometer is 
placed beneath the roentgen tube to be 
tested at a target-detector distance of i 



CiloTolti (Peak) 

Fig, I. Relation between peak roentgen kilovolts and 
the ratio of intensitometer readings made with 1.5 
and 1 .0 mm. of copper filtration. 


As developed in this laboratory, the photoelectric intensi- 
tometer is constructed in two parts, a radiation detector and a 
meter unit. The radiation detector includes a phototube, prefera- 

> of the multiplier type, an over}ying Ruorescent screen, and an 
^ uminum filter 0.5 mm. in thickness. The meter unit includes a 
microammeter with which the current developed by the photo- 

u eis recorded, and a power supply for the various intensitom- 
^ er circuits. When the radiation detector is placed beneath a 
oentgen tube and a roentgen beam projected through it, the 
uorescent screen is activated. In response to the fluorescent ra- 
lation the phototube conducts a small current which is recorded 

> t e microammeter. The instrument is so designed that meter 

bv proportional to the intensity of the light emitted 

te y^J'^cent screen, which in turn is a function of the in- 

nsit) o the roentgen radiation. For exposure meter service it is 
evn' calibrate the scale of the microammeter in terms of 

posure time. When the intensitometer is to be used for the 
roentgen voltage, however, it is preferable to 
ra e the microammetcr scale in arbitrary units of o to 100. 


meter or more. Exposures are then made, 
first with 1.5 mm. of copper and then with 
I mm. of copper in the roentgen beam if the 
kilovoltage is suspected of being over 50 kv. 
(peak), and first with 3 mm. of aluminum 
and then with 2 mm. of aluminum if the 
kilovoltage is suspected of being below 50 
kv. (peak). The deflection of the intensitom- 
eter is noted in each instance and the ratio 
of the two readings calculated. This deter- 
mination is then applied to Figure i if cop- 
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XlloToXti (Petk) 

Fig. 2. Relation between peak roentgen kilovolts and 
the ratio of intensitometer readings made with 3.0 
and 2.0 mm. of aluminum filtration. 

per filtration has been used, or to Figure 2 if 
the measurements have been made with 
aluminum filtration. Peak kilovoltage is 
read directly from the curves. For example, 
suppose that roentgen-ray exposures made 
with 1.5 and i mm. of copper filtration in 
the roentgen beam produce intensitometer 
deflections of 26 and 69 divisions respec- 
tively. The ratio of the two readings is 0.38. 
An examination of Figure i indicates that 
the peak voltage applied to the roentgen 
tube was 73 kilovolts. 

When taking intensitometer readings it 
is desirable to diaphragm the roentgen-ray 
beam in order to prevent possible error 
from scattered radiation. An aperture of 1.5 
cm. has been found satisfactory if the dia- 
phragm-radiation detector distance ex- 
ceeds 30 cm. Under this condition the 
amount of scattered radiation reaching the 
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radiation detector is reduced to below i per 
cent of the total amount of radiation. 

The exposure times with which the in- 
tensitometer readings are made are not 
critical so long as the7 exceed the time re- 
quired for the microammeter needle to 
reach its resting position. When it is de- 
sired to use exposure times shorter than 
this the two exposures must be made with 
identical exposure times. If this precaution 
is observed readings made even with ex- 
tremely short exposure times (e.g. 1/20 
second) will not be in error. 

The data from which Figures i and 2 
were prepared were derived from copper 
and aluminum absorption curves made 
from measurements conducted with a pho- 
toelectric roentgen-ray intensitometer in 
which the radiation detector included a 
multiplier phototube, a type B fluorescent 
screen, and an overlying aluminum filter 
0.5 mm. in thickness. The roentgen genera- 
tor was a full wave, valve-rectified machine 
in which oscillographic tracings demon- 
strated that the minimum voltage was ap- 
proximately 25 per cent of the peak voltage. 
The voltage applied to the roentgen tube 
during each determination was measured 
with a high resistance precision vacuum 
tube voltmeter. 

The various copper absorption curves 
approached essentially straight-line char- 
acteristics for voltages below 100 kv. (peak) 
when the thickness of copper was i mm. or 
less. The aluminum absorption curves pro- 
duced at and below 50 kv. (peak) ap- 
proached straight-line characteristics when 
the thickness of aluminum was 2 mm. or 
less.* In view of these observations it Is 
evident that the curves presented in Fig- 
ures I and 2 are essentially independent of 
the inherent filtration of present-day roent- 
gen tubes, and also the wave-form of the 
roentgen generator. Comparative voltage 
measurements made with a high resistance 

• These results are in good accord with those published by 
Taylor and Singer,® Holthusen and GollwJtzer,* and others,'* 
when it is pointed out that the inherent filtration of the radiation 
detector of the intensitometer was approximately 1.5 mm. of 
aluminum, and that of the roentgen tube window was 0,5 mm, of 
aluminum. 


precision type voltmeter and a roentgen- 
ray intensitometer on self-rectified, me- 
chanically rectified, and valve-tube rectified 
equipment may be expected to agree with 
one another within ±2 per cent. This is a 
better correlation than may be obtained 
between measurements made with a pre- 
cision high resistance voltmeter and a spark 
gap. It, therefore, is believed that the in- 
tensitometric method is sufficiently precise 
for general roentgenographic purposes. 

SUMMARY 

A simple method for measuring the peak 
kilovoltage applied to a roentgen tube is 
described. The apparatus required in the 
procedure includes a photoelectric inten- 
sitometer similar to the exposure meters 
described in previous communications, and 
a set of two aluminum and two copper fil- 
ters. The method requires no tapping of the 
high tension roentgen circuits, and meas- 
urements may be made quickly and easily. 
The method, therefore, should be valuable 
not only to radiologists who wish to check 
their roentgen equipment from time to 
time, but also to servicemen who are called 
upon to calibrate roentgen apparatus in the 
field. 
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JOINT MEETING OF THE AMERICAN ROENTGEN RAY 
SOCIETY AND THE RADIOLOGICAL SOCIETY 
OF NORTH AMERICA 


I T HAS been a little over ten years since 
the combined societies of North America 
held the First American Congress of Radi- 
ology. At the time of that meeting a Cen- 
tury of Progress Exposition was being held 
in Chicago. All the world was then appar- 
ently at peace and while the Century of 
Progress was primarily an American expo- 
sition, many countries over the world had 
feature attractions; among the exhibitors 
were Italy, Japan, China, Sweden, Czecho- 
slovakia, Ukrania, and Belgium. How long 
ago that seems in the light of the happen- 
ings of the last several years! China and 
Japan have been at war for seven years, 
starting a conflagration which soon spread 
to other nations until now most of the 
nations of the earth are at war and Ameri- 
can citizens are scattered across the face of 
the globe participating in the gigantic 
struggle for what mankind calls freedom. 

This year there is to be held a meeting of 
two of America’s outstanding societies — 
the Radiological Society of North America 
and the American Roentgen Ray Society. 
Published elsewhere in this issue of the 
Journal is a Preliminary Program of this 
Joint Meeting, which is to be held at the 
Palmer House in Chicago, Illinois, Sep- 
tember 24 to 29, 1944. Dr. E. R. Witwer, 
President of the Radiological Society and 
Dr. L. C. Kinney, President-Elect of the 
American Roentgen Ray Society and their 
program committee have arranged, in spite 
of many difficulties, a most comprehensive 
program. Quite naturally, in view of the 
times, many of the subjects deal primarily 
with phases of roentgenology’’ pertinent to 


the war, and the United States Govern- 
ment has generously granted leave to mem- 
bers of the Armed Forces to participate in 
the Joint Meeting. Major General N. T. 
Kirk, Surgeon General of the Army will be 
personally represented by Colonel B. R. 
Kirklin, Vice Admiral Ross T. Mclntire, 
Surgeon General of the Navy, by Lieu- 
tenant Commander Robert K. Arbuckle, 
and Dr. Thomas H, Parran, Surgeon Gen- 
eral of the United States Public Health 
Service, by Dr. Waldron Sennott, P/A 
Surgeon, U.S.P.H.S. 

The combined meeting of the two so- 
cieties necessitates the arrangement of a 
program which lends itself to certain group 
discussions. Consequently the various sci- 
entific sessions will be held under a General 
Assembly, a Diagnostic Section and a Ther- 
apy Section. The grouping of the papers in 
this manner makes for easier attendance at 
the section in which one’s interest primarily 
lies. 

The two featured lectures of the socie- 
ties — the Carman Lecture of the Radio- 
logical Society and the Caldwell Lecture of 
the American Roentgen Ray Society — have 
been combined as the Caldwell-Carman 
Lecture and this will be given on Tuesday 
evening. The banquet will be held on 
Thursday evening. 

The Refresher Courses which have be- 
come a prominent feature of the meetings 
of both Societies will again be offered and 
in these courses there will be made avail- 
able concentrated and specialized instruc- 
tion in some of the more difficult and in- 
teresting phases of radiology. These courses 
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will be under the direction of highly quali- 
fied instructors. The detailed program of 
these Refresher Courses was published in 
the July issue of this Journal, as well as 
in the July issue of Radiology. 

The Scientific Exhibits promise to be of 
much importance covering many phases of 
the more recent developments and ad- 
vances in diagnostic and therapeutic radi- 
ology. The Commercial Exhibits, too, give 
every promise of being extensive and im- 


portant. Newer advances, many of which 
have resulted from experience gained in 
military activities, will be explained and 
demonstrated. 

To all the interested members of the 
Armed Forces a cordial invitation is ex- 
tended to attend this Joint Meeting. 

It is suggested that all who anticipate 
attending the meeting should make their 
reservations at the Palmer House as soon 
as possible to avoid conflicts. 
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WILLIAM MCDOWELL DOUGHTY 


1881 - 

TAR. WILLIAM McDowell 
DOUGHTY, of Cincinnati, Ohio, a 
nationally known radiologist, died of cor- 
onary occlusion at his farm in Lawrence- 
hurg, Indiana, on April 18, 1944, at the 
age of sixty-two. Dr. Doughty was born on 
November 4, 1881, in Covington, Ken- 


1944 

tucky, and obtained his early education 
there. He attended Miami Medical College 
(now the Medical College of the University 
of Cincinnati) and was graduated from 
there in 1906. He served an eighteen 
months’ internship at the Cincinnati Gen- 
eral Hospital, after which he did post- 
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graduate work for one year in Vienna and 
London. 

In addition to maintaining a private 
practice Dr. Doughty was Associate Pro- 
fessor of Radiology and Associate Director 
of the Department of Radiology at the 
College of Medicine of the University of 
Cincinnati and at General Hospital, and at 
the time of his death he was chief Radiol- 
ogist at Christ Hospital and Senior Radi- 
ologist at Children’s Hospital. 

Dr. Doughty was not only an outstand- 
ing radiologist but he was one of Cin- 
cinnati’s leading citizens, taking an active 
part in the civic affairs of the city. In 1936 
he was made a member of the Board of 
Directors of the University of Cincinnati 
at which time he resigned his positions in 
the College of Medicine of the University. 
He was President of the Cincinnati Acad- 
emy of Medicine in 1933 and President of 
the American Roentgen Ray Society in 
1941-1942, the Society holding one of its 
most successful meetings in 1941 in Cin- 
cinnati under his presidency. He was also a 


member of the American Medical Associa- 
tion, the Radiological Society of North 
America, the American College of Radiol- 
ogy, a diplomate of the American Board of 
Radiology, a life member of the American 
College of Surgeons, and he was a member 
of the Silicosis Board of Referees of the In- 
dustrial Commission of Ohio. 

Dr. Doughty accomplished much during 
his life time and was the recipient of many 
honors.. In all of his associations he gave 
more of himself than he received. He had 
the faculty of making friends and to him 
the making of a friend was a thing accom- 
plished. He was primarily a physician, sec- 
ondarily a specialist in radiology. He was 
considerate of his associates and he was at 
all times able to consider agreeably and 
weigh an opposing point of view. Dr. 
Doughty’s wise counsel and friendly smile 
will be greatly missed both by those who 
were closely associated with him and by his 
many friends in the various groups and or- • 
ganizations to which he belonged. 

E. R. Bader 
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H. KENNON DUNHAM 
1872—1944 


DUNHAM is dead. Certainly none 
could ever have said that about him 
until mortal life ceased in his body. An in- 
quisitive investigator of zeal and enthusi- 
asm, he sought the reasons and causes of 
things going on in the human chest, using 
the roentgen ray as his tool of study. When 
first he sought the answers for abnormal 


densities noted on x-ray chest plates of pa- 
tients with pulmonary tuberculosis, he re- 
alized that primarily must be known the 
normal; then and then only could be 
studied and understood the abnormal. He 
spent the greater part of two years, from 
1915 to 1917, with Dr. William Snow 
Miller, anatomist of the University of Wis- 
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consin, mapping out the normal anatomy 
of the lungs, on microscopic slides and 
x-ray chest plates, at the same time build- 
ing up an interpretation of the abnormal as 
studied by the same methods. By such 
methods of study it has become possible 
for us now to make mental dissections of 
the lungs of our living patients, as laid bare 
on chest roentgenograms. The contribu- 
tions of anatomist, pathologist and clini- 
cian were joined, molding a basic pattern 
for the interpretation of abnormal roent- 
gen-ray densities in terms of pathological 
tissue changes in the lungs. Such was his 
aim and accomplishment in life. 

H. Kennon Dunham was born at Fair- 
view, Ohio, March 3, 187a, son of Dr. 
William Henry and Mary (McPherson) 
Dunham. He married Amelia Hickenlooper 
of Cincinnati, March 14, 1905, and had two 
children; Harry, the only son, was killed in 
military action while flying in New Guinea. 
Amelia, the daughter, survives. Dr. Dun- 
ham was graduated in Medicine from the 
Miami Medical College in 1894, pursued 
post-graduate work at Johns Hopkins Hos- 
pital in 1896 and later at Great Ormand 
St. Hospital and St. George’s Hospital in 
London in 1899. These researches were ex- 
tended and finished at the University of 
Wisconsin in collaboration with Dr. William 
Snow Miller and Dr. Henry Bunting in 
1915 to 1917. He was Associate Professor of 
Medicine, Head of the Department of 
Tuberculosis at the University of Cincin- 
nati; Medical Director at the Hamilton 
County Tuberculosis Hospital from 1914 to 
1940. He served in the Medical Corps of the 
U. S. Army during World War I as Captain 
and Major. He held the following responsi- 


ble positions of honor: President, Cincin- 
nati Academy of Medicine, 1921 ; President, 
Ohio Public Health Association, 1930- 
1932;^ President, National Tuberculosis 
Association, i 934 --^ 935 ', President, Cincin- 
nati Anti Tuberculosis League; Chairman, 
Cincinnati Christmas Seals Committee. He 
was a member of the American Medical 
Association, American College of Physi- 
cians (Fellow), Ohio State Medical Associ- 
ation, American Clinical and Climatologi- 
cal Association, American Association of 
Thoracic Surgery, American Trudeau So- 
ciety, American Roentgen Ray Society, 
Radiological Society of North America, 
American College of Radiology (Fellow) 
and a diplomate of the American Board of 
Internal Medicine, 

Dr. Dunham had been very active in the 
rehabilitation work of the Veterans Bureau, 
serving on the Medical Council for many 
years, and in the American Legion, Some 
of his last efforts were in this work. After 
returning home from a Committee Meeting 
of the National Tuberculosis Association in 
New York concerned with the problems of 
tuberculosis in veterans, he developed 
bronchopneumonia and was confined to his 
bed for five weeks. While convalescing from 
this acute illness an attack of coronary 
thrombosis occurred and he died suddenly 
on April 27, 1944, at his home in Cincinnati, 
Ohio. 

He served and inspired others to serve. 
His interest and affiliations were wide but 
focused chiefly on the roentgen diagnosis of 
pulmonary tuberculosis and the control of 
this disease. His mark in these fields is 
permanent. 

John H, Skavlem 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 

AND NEWS ITEMS 

Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Joint Meeting of 
American Roentgen Ray Society and Radiological So- 
ciety of North America, Palmer House, Chicago, 111 ., 
Sept. 24-29, 1944 - 

American College of Radiology 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
111 . 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. 

Arkansas Radiological Society 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
dcello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: joint Meeting of American 
Roentgen Ray Society and Radiological Society of North 
America, Palmer House, Chicago, 111 ., Sept. 24-29, 1944. 

Radiological Section, Baltimore Medical Society _ 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on Radiology, California Medical Association 
Secretary, Dr. Earl R. Milled University of California 
Hospital, San Francisco, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, 111. 

Radiological Section, Los Angeles County Medical 
Association 

Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 


Denver Radiological Club 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Acting Secretary, Dr. Walter _A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 

Georgia Radiological Society 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 

Radiological Society of Kansas City 

Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the second Sunday in May 
annually. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisvilleon first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus Wiener, i43o-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1 130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year. Fall, Winter, Spring. 

Milwaukee Roentgen Ray Society 


Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 

Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
^cretary. Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

Cincinnati Radiological Society 
feretory. Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiological Society 
Sfcrrlflo’, Dr. p. D. Brannan, 11311 Shaker Blvd., 
v-leveland 4, Ohio, Meets at 6:30 p.m. at AUerton Hotel 
on fourth Monday each month, October to April,inclusive. 

Dallas-Fort Worth Roentgen Study Club 
Secretary Dr. X. R Hyde, Medical Arts Bldg., Fort 
WorA, Texas Meeungs held in Dallas on odd months 
and in Port north on even months, on third Monday, 
at 7.30 P.M. 

Secretaries of Societies not here listed are requested to 


Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiological Society 

Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Radiological Society of New Jersey 
Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Roentgen Ray Society 

Secretary, pc. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated, 
send the necessary information to the Editor. 
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North Dakota Radiological Society 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 

Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Pacific Roentgen Society 

Secretary, Tir. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. aad St. 

Pittsburgh Roentgen Society 
Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second Wednesday each month, 4:30 p.m., October 
to June, Pittsburgh Academy of Medicine. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospit.il. 

Rocky Mountain Radiological Society 
Secretary, Dr. A. M. Popma, aao N. First St., Boise, 
Idaho. 

St. Louis Society of Radiologisi s 

Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, except 
June, July, August, and September,at a place designated 
by the president. 

San Diego Roentgen Society 
Secretary, Dr. Henry L. Jaffe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco Radiological Society 

Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets monthly on third Thursday at 7:45 
P.M., first six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society _ 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 
Secretary, Dr. J. M. FrJre, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. Asa E. Seeds, Baylor Hospital, Dallas, 
Texas. Next annual meeting. Temple, Texas, January 17, 
1945 - 

University OF Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m.. 
Room 301, Service Memorial Institute. 

Virginia Radiological Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October. 

Washington State Radiological Society 

Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 


X-RAY Study Club of San Francisco 
^cretary. Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 

Cuba 

SoCIEDAD DE RADIOLOGfA Y FiSIOTERAPIA DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

British Empire 

British Institute of Radiology Incorporated with 
THE Rontgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i, 

Section of Radiology of the Royal Society of Medi- 
CINE (Confined to Medical Members) 

Meets on the third Friday of each month at 4:45 p.m. 
at the Royal Society of Medicine i, Wimpole St., Lon- 
don, W. I. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. i 
England. 

Section of Radiology and Medical Electricity, Aus. 
TRALASIAN MeDICAL CoNGRESS 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

Canadian Association of Radiologists 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


South America 
S ociEDAD Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

Continental Europe 

SociEDAD Espanola de Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SociETE Suisse de Radiologie (Schweizerische Ront- 
gen-Gesellschaft) 

Secretary for French language, Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language. Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

SoCIETATEA ROMANA DE RaDIOLOGIE SI ElECTROLOGIE 

Secretary, Dr. Oscar Meller, Str. Banul MarScine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday m 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad: 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gustenn. 
Meets monthly, first Monday at 8 o clock, State Institut 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society . , c t 

Secretaries, Drs. L. L. Holst, A. W. Ssamygm and b. l- 
Konobejevsky. Meets monthly, first Monday, » 
Scandinavian Roentgen Societies . . 

The Scandinavian roentgen socienes have 
association called the Northern Association for 
Radiology, meeting every second year in the din 
countries belonging to the Association. 
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JOINT MEETING OF THE AMERICAN ROENTGEN RAY 
SOCIETY AND THE RADIOLOGICAL SOCIETY 
OF NORTH AMERICA 

PALMER HOUSE, CHICAGO, ILLINOIS, SEPTEMBER 24-29, 1944 

PRELIMINARY PROGRAM 


Monday, September 25, 1944 
General Assembly 

10:30 A.M. 

Sherwood Moore, M.D., President, American 
Roentgen Ray Society, Presiding. 

H. Dabney Kerr, M.D., Secretary of Session. 

I. Call to Order. Sherwood Moore, M.D., St. 

Louis, Missouri. 

2. Greetings. Josiah J. Moore, M.D., President, 

Chicago Medical Society, Chicago, Illi- 
nois. 

3. Response. Eldwin R. Witwer, M.D., Chair- 

man Coordinating Committee, Detroit, 
Michigan. 

4. Address: “A Study of the Ureters in Bladder 

Neck Obstructions.” Herman L. Kretsch- 
mer, M.D., President, American Medical 
Association, Chicago, Illinois, and Fay H. 
Squire, M.D., Chicago, Illinois. 

5. Address: Colonel B. R. Kirklin, M.C., 

A.U.S., representing Major General Nor- 
man T. Kirk, Surgeon General, M.C., 
A.U.S., Washington, D. C. 

6. Address: “Pantopaque Myelography: Cor- 

relation of Roentgenological and Neuro- 
surgical Findings.” Lieutenant Com- 
mander Robert K. Arbuckle, M.C., 
U.S.N.R., representing Vice Admiral Ross 
T. Mclntire, Surgeon General, M.C., U. S. 
Navy, and Lieutenant C. H. Shelden, 
M.C., U.S.N.R., and Lieutenant R. H. 
Pudenz, M.C., U.S.N.R., Bethesda, Mary- 
land. 

Monday Afternoon, September 25, 1944 
Diagtjostic Section 

2:00 P.M. 

Group of Papers pertaining 
to CHEST 

Eld^yin R. Witwer, M.D., Presiding. 

David Beilin, M.D., Secretary of Session. 

I. Progressive Bilateral Bullous Emphysema” 
George Teplick, M.D. (by invitation), and 
Allison Price, M.D. (by invitation), Phila- 
delphia, Pa. 


2. “Non-disabling Bronchiectasis.” Major 

Archie Fine, M.C., A.U.S., National 
Army Air Center, Nashville, Tenn. 

3. “Roentgenograms of the Chest in Mental 

Deficiency.” Joseph T. Danzer, M.D., Oil 
City, Pa. 

Recess 3:30 to 4:00 p.m. 

Review Exhibits 

4. “Planigraphy, III. An Evaluation of the 

Method in the Diagnosis of Cancer of the 
Lower Respiratory Tract.” J. Robert An- 
drews, M.D., Cleveland, Ohio, and Cap- 
tain Robert O. Turck, M.C., A.U.S. (by 
invitation). 

5. “The Roentgenological Aspect of Tubercu- 

lous Calcification. A Clincial and Experi- 
mental Study.” Robert G. Bloch, M.D. 
(by invitation), Chicago, Illinois. 

6. “Miniature Chest Fluorography with Con- 

trol Study.” Harry Hauser, M.D., and 
Carroll C. Dundon, M.D. (by invitation), 
Cleveland, Ohio. 

Monday Afternoon, September 25, 1944 
Therapy Section 

2:00 P.M. 

U. V. Portmann, M.D., Presiding. 

John S. Bouslog, M.D., Secretary of Session. 

1. “The Value of Orchidectomy in the Treat- 

ment of Carcinoma of the Male Breast.” 
T. Leucutia, M.D., Detroit, Michigan. 

2. “Testicular Irradiation in Carcinoma of the 

Prostate.” Arbor D. Munger, M.D. (by 
invitation), Lincoln, Nebraska. 

3. “An Improved Technique for the Treatment 

of Carcinoma of the Testis.” Major Mil- 
ton Friedman, M.C., A.U.S., and Lieuten- 
ant Colonel L. G. Lewis, M.C., A.U.S. (by 
invitation), Washington, D. C. 

Recess 3:30 to 4:00 p.m. 

Review Exhibits 

4. “A Review of Sixty-five Cases of Malignant 
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Tumors of the Testes.” Major J. L. Ear- 
ner, M.C., A.U.S., Atlanta, Georgia. 

5. “Contact Roentgen Therapy for Carcinoma 

of the Bladder.” Lowell S. Coin, M.D., 
Los Angeles, Calif. 

6. “Roentgen Therapy in the Treatment of 

Marie-Strumpell Spondylarthritis (Spon- 
dylitis Rhizomelica).” Robert J. Reeves, 
M.D., and James E. Hempill, M.D. (by 
invitation), Durham, North Carolina, 

Tuesday, September a6, 1944 
General Assembly 

10:30 A.M. 

Eldwin R. Witwer, M.D., Presiding. 

Donald S, Childs, M.D., Secretary of Session. 

1. Installation of the President-Elect of the 

American Roentgen Ray Society, Lyell C, 
Kinney, M.D,, San Diego, California, by 
Sherwood Moore, M.D., President, Amer- 
ican Roentgen Ray Society and Charles 
W. Heacock, M.D., Chairman, Executive 
Council, American Roentgen Ray Society, 

2. Inaugural Address. Lyell C. Kinney, M.D., 

President, American Roentgen Ray So- 
ciety. 

3. “The Roentgen-Ray Examination in the 

Urinary Tract with Special Reference to 
Methods and Findings in Cases of Tes- 
ticular Tumors.” Lieutenant Colonel Jo- 
seph C. Bell, M.C., A.U.S., Major Gilbert 
J. Heublein, M.C., A.U.S. (by invitation), 
and Captain Howard J. Hammer, M.C., 
A.U.S. (by invitation), Percy Jones 
General Hospital, Battle Creek, Michi- 
gan. 

4. “X-Ray Findings in Chest Examinations of 

120,000 Government Employees.” Wal- 
dron Sennott, M.D., P/A Surgeon, 
U.S.P.H.S., United States Marine Hos- 
pital, Staten Island, N. Y., representing 
Surgeon General Thomas H. Parran, 
U.S.P.H.S. 

5. “Radiation Necrosis of the Skull.” Lieuten- 

ant Commander John D. Camp, M.C., 
U.S.N.R., United States Naval Hospital, 
Oakland, California. 

6. “Coccidioides Infection of the Lungs,” Lieu- 

tenant Colonel John L. Davis, M.C., 
A.U.S. (by invitation). Captain Ivan H. 
Munk, M.C., A.U.S, (by invitation), and 
Captain Samuel H. Boyer, M.C., A.U.S. 


(by invitation). Camp Haan, Riverside, 
California. 

Tuesday Afternoon, September 26, 1944 
Diagnostic Section 

2:30 P.M, 

Group of Papers Pertaining to gastro- 
intestinal TRACT ■ 

Lyell C. Kinney, M.D., Presiding. 

Chas. W. Heacock, M.D., Secretary of Sesssion, 

1. “Antral Gastritis: Roentgenologic and Gas- 

troscopic Findings.” Walter W. Vaughan, 
M.D., Durham, N.C. 

2. “Congenital Duodenal Obstruction.” Ernest 

Kraft, M.D., Friedrich G. Kautz, M.D. 
(by invitation), and James R. Lisa, M.D. 
(by invitation). New York, N.Y. 

3. “Diaphragmatic Hernia and Dilated Esoph- 

ageal Ampulla; Their Clinical Sig- 
nificance.” Jacob Abowitz, M.D., Los 
Angeles, California. 

4. “Diverticula of the Small Intestine.” Max 

Ritvo, M.D., Boston, Mass. 

5. “Regional Ileitis,” Samuel Brown, M.D,, 

Cincinnati, Ohio, 

6. “Differential Diagnosis Between Benign and 

Malignant Gastric Ulcers.” Lewis Gregory 
Cole, M.D,, White Plains, New York. 

Tuesday Afternoon, September 26, 1944 
Therapy Section 

2:30 P.M. 

Heddy S. Shoulders, M.D., Presiding. 

James N. Collins, M.D., Secretary of Session. 

1. “Hematological and Clinical Characteristics 

of Leukemias.” Russell L. Haden, M.D, 
(by invitation), Cleveland, Ohio. 

2. “Clinical and Hematological Observations 

on One Hundred Patients with Various 
Types of Blood Dyscrasias Treated with 
Radioactive Phosphorus.” E, H. Rein- 
hard, M.D., and C. V. Moore, M.D. (by 
invitation), St. Louis, Missouri, 

3. “Leukemia — Results of Roentgen Treat- 

ment.” Bernard P. Widmann, M.D., 
Philadelphia, Pa. 

4. “The Experimental Production of Leukemia 

with Roentgen Rays.” P. S. Henshaw, 
Ph.D. (by invitation), Bethesda, Mary- 
land. 

c. “Some Studies with Radioactive Sodium in 

Leukemic and Non-leukemic Mice.” Edith 
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H. Quimby, M.Sc., and Titus C. Evans, 
Ph.D. (by invitation). New York, N. Y. 
6. “Metabolic Changes Produced in Humans 
by Roentgen Rays.” (To be read by title.) 
Anna Goldfeder, M.D. (by invitation), 
New York, N. Y. 


Tuesday Evening. September 26 , 1944 
8:30 P.M. 

Grand Ball Room 
Caldwell-Carman Lecture 
Lawrence Reynolds, M.D. 
Detroit, Michigan 


Wednesday, September 27, 1944 
General Assembly 

10:30 A.M. 

Lyell C. Kinney, M.D., Presiding. 

H. Dabney Kerr, M.D., Secretary of Session. 

I. Address: Eldwin R. Witwer, M.D., President 

Radiological Society of North America, 
Detroit, Michigan. 

2. “Some Considerations , Concerning the 

Roentgen Examination of the Head.” 
Eugene P. Pendergrass, M.D., and Charles 
R. Perryman, M.D. (by invitation), 
Philadelphia, Pa. 

3. “Radiological Aspects of Public Health 

Work.” Herman E. Hilleboe, M.D. and 
Russell H. Morgan, M.D. (by invitation), 
Bethesda, Maryland. 

4. “The Roentgen Changes Associated with 

Pancreatic Fibrosis.” Edward D. Neu- 
hauser, M.D. (by invitation), Boston, 
Massachusetts. 

5- Radioactive Sodium as a Tracer in the 
Study of Peripheral Vascular Disease.” 
Beverly C. Smith, M.D. (by invitation), 
and Edith H. Quimby, M.Sc., New York, 
N. Y. 

6. Streamlining Roentgen Therapy for War 
Time Service.” Captain Albert Soiland, 
M.C., U.S.N.R., United States Naval 
Hospital, Long Beach, California. 

7 - Roentgen Demonstration of Cecal Deform- 
ity in Amebiasis.” Ross Golden, M.D., 
and Paul H. Ducharme, M.D. (by invi- 
tation), New York, N. Y. 


Wednesday Afternoon, September 27, 1944 
Diagnostic Section 

2:00 P.M, 

Group of Papers Pertaining to 
Osseous System 

Edgar P. McNamee, M.D., Presiding. 

Harold G. Reineke, M;D., Secretary of Session. 

1. “Differential Diagnosis of Tuberculosis in 

Joints of the Extremities.” Raymond W. 
Lewis, M.D., New York, N. Y. 

2. “Derangements of the Knee. The Diagnostic 

Scope of Soft Tissue Examination with the 
Vacuum Technique.” Lieutenant Com- 
mander J, Gershon-Cohen, M.C., 
U.S.N.R., U. S. Naval Hospital, Sampson, 
N. Y. 

3. “Post Traumatic Para-Articular Calcifica- 

tions and/or Ossifications of the Ankle.” 
Captain Arnold D. Piatt, M.C., A.U.S., 
Fort Myers, Florida. 

Recess 3:30 to 4:00 p.m. 

Review Exhibits 

4. “The Development of Bone Sarcoma Fol- 

lowing Irradiation,” C. Howard Hatcher, 
M.D. (by invitation), Chicago, Illinois. 

5. “Lesions of the Intervertebral Disc in the 

Cervical Region.” J, E. Whiteleather, 
M.D., R. E. Semmes, M.D. (by invita- 
tion), and Francis Murphy, M.D. (by in- 
vitation), Memphis, Tenn. 

6. “Roentgenographic Observations in Age 

Atrophy (Osteoporosis) of the Spine.” 
G. J. Marum, M.D. (by invitation), 
Greenville, Miss. 

7. “Deossifications Regional to Joints of Ex- 

tremities.” Colonel A. A. de Lorimer, 
M.C., A.U.S., Memphis, Tenn. 

Wednesday Afternoon, September 27, 1944 
Therapy Section 

2:00 P.M. 

Robert S. Stone, M.D., Presiding. 

Edgar C. Baker, M.D., Secretary of Session. 

1. “Roentgen Therapy for Brain Tumors.” 

Percival Bailey, M.D. (by invitation), and 
T. J. Wachowski, M.D. (by invitation), 
Chicago, Illinois. 

2. “Roentgen Therapy of Primary Neoplasm 

of the Brain and Brain Stem.” C. B. 
Peirce, M.D., W. V. Cone, M.D. (by invi- 
tation), A. E. Elvidge, M.D. (by invita- 
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tion)j and J. C, Tye, Jr., M.D. (by invi- 
tation), Montreal, Canada. 

3. “Neurosurgical Treatment of Patients with 

Advanced Malignant Diseases.” Gayle 
Crutchfield, M.D. (by invitation). Uni- 
versity, Virginia. 

Recess 3:30 to 4:00 p.m. 

Review Exhibits 

4. “Irradiation of Pituitary Tumors.” W. S. 

Lawrence, M.D., Memphis, Tennessee. 

5. “Roentgen Therapy for Encephalitis.” U. V. 

Portmann, M.D., and Roger Lough, M.D. 
(by invitation), Cleveland, Ohio. 

6 . “Simplification of Tissue Dose Estimation 

in Roentgen Therapy.” Anna Hamann, 
M.D. (by invitation), Chicago, Illinois. 

Thursday, September 28, 1944 
General Assembly 

10:30 A.M. 

Eldwin R. Witwer, M.D., Presiding. 

Donald S. Childs, M.D., Secretary of Session. 

1. “The Morgan X-Ray Exposure Meter and 

Phototimer.” Paul C. Hodges, M.D., 
Chicago, Illinois. 

2. “Scout Film of the Abdomen.” Lieutenant 

Colonel Joseph Levitin, M.C., A.U.S., 
Camp Cooke, California. 

3. “Clinical Cineradiography — Brazilian Meth- 

od.” Jose Jany, M.D. (by invitation), and 
Joaquin Martins Garcia, M.D., Radiol- 
ogist, Official Delegate Ministerio Aero- 
nautics (by invitation), Sao Paulo, Brazil. 

4. “Analysis of Factors Affecting the Diagnos- 

tic Quality of the Roentgen Image.” 
Russell H. Morgan, M.D. (by invitation), 
Bethesda, Maryland. 

5. “The Importance of Recognizing Protru- 

sions of the Gastric Mucosa in Military 
Personnel.” Commander Wendell G. 
Scott, M.C., U.S.N.R., United States 
Naval Hospital, Seattle, Washington. 

6. “Abdominal Aortography — A New Simplifi- 

cation of the Technique.” Pedro L. 
Farinas, M.D., Habana, Cuba. 

Thursday Afternoon, September 28, 1944 
'Diagnostic Section 

2:30 P.M. 

Group of Papers pertaining to Head 
Lewis G. Allen, M.D., Presiding. 

W. Walter Wasson, M.D., Secretary of Session. 

I. “The Roentgen Anatomy of the Skull in the 


Newborn Infant.” Samuel G. Henderson, 
M.D., and Louise M. Sherman, M.D. (by 
invitation), Pittsburgh, Pa. 

2. “Midline Anomalies of the Brain.” Arthur 

P. Echternacht, M.D., and John A. Camp- 
bell, M.D. (by invitation), Indianapolis, 
Ind. 

3. “Lesions of the Aqueduct of Sylvius.” Hugh 

M. Wilson, M.D. (by invitation). New 
Haven, Conn. 

4. “Tuberous Sclerosis of the Brain.” A. W. 

Marcovich, M.D. (by invitation), and 
Earl Walker, M.D. (by invitation), Chi- 
cago, Illinois. 

5. “Observations on the Presence of Subdural 

Gas after Pneumoencephalography.” Les- 
ter W. Paul, M.D., and T. C. Erickson, 
M.D. (by invitation), Madison, Wiscon- 
sin. 

Thursday Afternoon, September 28, 1944 
Therapy Section 

2:30 P.M. 

Zoe A. Johnston, M.D., Presiding. 

Leland E. Holly, M.D., Secretary of Session. 

1. “Results of Irradiation Treatment of Ovar- 

ian Tumors.” H. Dabney Kerr, M.D., and 
R. A. J. Einstein, M.D. (by invitation), 
Iowa City, Iowa. 

2. “The Problem of Secondary Infection in 

Carcinoma of the Cervix.” Manuel Garcia, 
M.D. (by invitation), and J. V. Schlosser, 
M.D. (by invitation), New Orleans, La. 

3. “Irradiation Failures in Early Carcinoma of 

the Cervix — Is Surgery or Irradiation Pref- 
erable?” Franz Buschke, M.D. (by in- 
vitation), and S. T. Cantril, M.D., Seattle, 
Washington. 

4. “Indications and Limitations of Trans- 

vaginal Roentgen Therapy for Cancer of 
the Cervix.” Arthur W. Erskine, M.D., 
Cedar Rapids, Iowa. 

5. “Bone Tumors — h. Review of Cases from 

Bellevue Hospital, New York.’ Rieva 
Rosh, M.D., and Louis Raider, M.D. (by 
invitation). New York, N. Y. 

Thursday Evening, September 28, 1944 
8:00 P.M. 

Banquet 

Grand Ball Room 

Edward L. Jenkinson, M.D., Presiding, Chi- 
cago, Illinois. 
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Speaker: Doctor Franklyn B. Snyder, President 
Northwestern University, Chicago, Illinois. 

Friday, September 29, 1944 
General Assembly 

10:30 A.M. 

Lyell C. Kinney, M.D., Presiding. 

H. Dabney Kerr, M.D., Secretary of Session. 

I. “Osteochondritis Dissecans of the Supra- 

trochlear Septum of the Humerus.” Lieu- 
tenant Commander W. E. Crysler, A/Sur- 
geon, R.C.N.V.R. (by invitation), and 
Surgeon Commander H. S. Morton, 
R.C.N.V.R. (by invitation), Esquimalt, 
British Columbia. 

2. “Subcortical Cyst-like Lesions of Joints.” 

Dallas B. Phemister, M.D. (by invita- 
tion), Chicago, Illinois. 

3. “Cardiac Changes in Arteriovenous Fistula.” 

Major R. C. Pendergrass, M.C., A.U.S., 
Ashford General Hospital, White Springs, 
Virginia. 

4. “Cystourethrography.” Fred O. Coe, M.D., 

Washington, D. C. 

5. “The Roentgenological Aspects of Thera- 

peutic Pneumoperitoneum.” Ernest A. 
Schmidt, M.D., Denver, Colorado. 

6. “Relaxation of Intrinsic Spasm in Pyloro- 

duodenal Area.” Lester A. Smith, M.D., 
Indianapolis, Indiana. 

Friday Afternoon, September 29, 1944 
Diagnostic Section 

2:30 P.M. 

Miscellaneous Papers 
Eldwin R. Witwer, M.D., Presiding. 

Warren W. Furey, M.D., Secretary of Session. 

1. Roentgen Appearances in Collapse of the 

Lung and its Subdivisions. A Preliminary 
Report.” Laurence L. Robbins, M.D. (by 
invitation), and Clayton H. Hale, M.D. 
(by invitation), Boston, Mass. 

2. Gas Gangrene.” Captain Maurice D. 

Sachs, M.C., A.U.S., Port of Embarka- 
tion, San Francisco, Calif. 

3 - Extrapleural Pneumothorax in the Treat- 
ment of Pulmonary Tuberculosis. Three 
to Five Year Follow Up of 48 Cases.” 
b. H. Alley, M.D. (by invitation), Mem- 
phis, Tenn. 

Experiences with Angiography.” 
Earl R. Miller, M.D., San Francisco, 


5. “Specifications for the Fluoroscopist’s Dark 

Adaptation Goggles.” W. Edward Cham- 
berlain, M.D., and Ann Chamberlain (by 
invitation), Philadelphia, Pa. 

6. “Unusual Urinary Calculi.” E. J. Bertin, 

M.D., Philadelphia, Penna. 

Friday Afternoon, September 29, 1944 
Therapy Section 

2:00 P.M. 

Charles H. Heacock, M.D., Presiding. 

Clyde K. Hasley, M.D., Secretary of Session. 

1. “The Treatment of Hemangiomas.” G. E. 

Pfahler, M.D., Sc.D., L.L.D., Philadel- 
phia, Penna. 

2. “Treatment of Hemangioma with Roentgen 

Rays.” James V. Prouty, M.D., Cedar 
Rapids, Iowa. 

3. “Cancer of the Skin.” Henry J. Ullmann, 

M.D., Santa Barbara, California. 

4. “Post-irradiation Cutaneous Necrosis. A 

Study of its Mechanism, Course and 
Treatment.” H. B. Hunt, M.D., and 
D. H. Breit, M.D, (by invitation), Omaha, 
Nebraska. 

5. “The Radon Ointment Treatment of Irra- 

diation Ulcers.” Robert E. Fricke, M.D., 
and Marvin M. D. Williams, Ph.D. (by 
invitation), Rochester, Minn. 

6. “Evaluation of Roentgen Therapy for Filari- 

asis.” Lieutenant H. L. Jaffe, M.C., 
U.S.N.R. (by invitation), San Diego, 
Calif. 

AMERICAN ROENTGEN RAY 
SOCIETY 

This is an official notice to the members 
of the American Roentgen Ray Society 
that the Forty-fourth Annual Meeting of 
the Society will be held at the Palmer 
House, Chicago, Illinois, September 24-29, 
1944. This is a joint meeting with the 
Radiological Society of North America. 

The Executive Council Meeting of the 
American Roentgen Ray Society will be 
held in Private Dining Room No. 5 on Sep- 
tember 24, 1944, at 10 A.M.; Scientific 
Sessions (Joint Meeting), Grand Ballroom, 
10:30 A.M., September 25-29; Executive 
Business Sessions, Grand Ballroom, 4:30 
P.M., September 26 and 28; Caldwell- 
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Carman Lecture, Grand Ballroom, 8:30 
P.M., September 26; Annual Banquet, 
Grand Ballroom, 8:00 p.m., September 28. 
Refresher Courses daily Sunday, Septem- 
ber 24, through Friday, September 29, 
Complete program of these courses pub- 
lished in the July, 1944, issue of this 
Journal. 

Communications relative to business 
matters of the American Roentgen Ray 
Society should be addressed to the Execu- 
tive Council, in care of its Chairman, Dr. 
Charles H. Heacock, 915 Madison Avenue, 
Memphis, Tennessee, to arrive not later 
than September 21. 

H. Dabney Kerr, Secretary 

SECTION ON RADIOLOGY OF THE 
AMERICAN MEDICAL 
ASSOCIATION 

At the meeting of the American Medical 
Association held in Chicago, Illinois, June 
12-16, 1944, the following officers were 
elected in the Section on Radiology for the 
ensuing year: Chairman ^ Dr. Edwin C. 
Ernst, St. Louis, Mo.; Secretary^ Dr. U. V. 
Portmann, Cleveland, Ohio; Executive Com- 
mittee^ Dr. Edwin C. Ernst, St. Louis, Mo., 
Dr. Raymond C. Beeler, Indianapolis, Ind., 


Dr. Robert A. Arens, Chicago, 111 .; Repre- 
sentative-to the American Board of Radiology, 
Dr. John W. Pierson, Baltimore, Md.; 
Member of the House of Delegates from the 
Section, Dr. B. R. Kirklin, Rochester, 
Minn. 

TEXAS RADIOLOGICAL SOCIETY 

At the annual meeting of the Texas 
Radiological Society held in San Antonio, 
Texas, May 3, 1944, the following officers 
were elected for the period ending with the 
next annual meeting to be held on January 
17, 1945, in Temple, Texas: President, Dr. 
P. E. Wigby, Houston; President-Elect, Dr. 
T. B. Bond, Fort Worth; First Vice-Presi- 
dent, Dr. Herman Klapproth, Sherman; 
Second Vice-President and Program Chair- 
man, Dr. C. A. Stevenson, Temple; Secre- 
tary-Treasurer, Dr. Asa E. Seeds, Dallas. 

' NEW ENGLAND ROENTGEN 
RAY SOCIETY 

At the annual meeting of the New Eng- 
land Roentgen Ray Society held on May 
19, 1944, the following officers were elected: 
President, Dr.- Hugh F. Hare, Boston; 
Secretary -Treasurer, Dr. George Levene, 
Boston. 
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CHART FOR LOCATING COMMON CAUSES OF BREAK- 
DOWNS OF ROENTGENOLOGIC EQUIPMENT* 


M any radiologists today are faced with 
the problem of keeping their roent- 
genologic equipment in operating condition 
with only limited or no maintenance service 
from the manufacturer. When breakdowns 
occur the causes may in many cases not be 
obvious without a systematic search of all 
possible sources of improper operation of 
the equipment. The chart of Figure i was 
designed as a guide for roentgenologists and 
technicians in trouble shooting. It has been 
in use in the Department of Hospitals, New 
York City, for about two years and is based 
upon our experiences with more than two 
hundred roentgen-ray machines of various 

* From Physics Laboratory, Department of Hospitals, New York. 


By CARL B. BRAESTRUP 
New York, New York 

makes and types. The chart has purposely 
been limited to the more common sources 
of trouble and to the usual type of equip- 
ment. 

Directions: Look under “Symptoms of 
Trouble” for the condition which best de- 
scribes the abnormal operation of the equip- 
ment. The numbers on the same horizontal 
line indicate the most likely causes in order 
of their probability with check marks show- 
ing other possible sources of improper op- 
eration. 


630 West 1 68th Street 
New York 32, New York 
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Fig. 1 . Chart for locating common causes of breakdowns of roentgenologic equipment. 
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ROENTGEN DIAGNOSIS 

HEAD 

Evans, William A., Jr. An encephalographic 
ratio for estimating the size of the cerebral 
ventricles j further experience with serial ob- 
servations. Am. y. Dis. Child.., Nov., 1942, 
64, 820-830. 

Evans, in a previous communication, pro- 
posed an encephalographic ratio for estimating 
the size of the cerebral ventricles and the de- 
gree of atrophy of the brain. The ratio was ob- 
tained by dividing the transverse diameter of 
the anterior horns by the maximum internal 
diameter of the skull. Measurements were made 
on encephalographic roentgenograms exposed 
in the anteroposterior projection at 30 inches 
with the patient horizontal and the occiput 
down. Considerations of magnification by pro- 
jection were dealt with and the results in 212 
cases were reported. In a “normal” group the 
great majority of the values for the ratio fell 
between the 0.20 and 0.25, and a statistical 
correlation was obtained between the diameter 
of the anterior horns and the internal diameter 
of the skull indicating that the ratio was not 
influenced by age or by the size of the skull. 
Values of the ratio between 0.25 and 0.30 were 
thought to represent borderline enlargement 
and those above 0.30 a pathologic ventricular 
dilatation. 

In the present paper Evans reports the re- 
sults of an investigation to test the effect of 
some technical factors and common clinical 
procedures on the measurements used in the 
ratio and of serial studies on patients to learn, 
if possible, the effect of varying quantities of 
air m the ventricles and other factors on the 
constancy of the ratio in the same subject. 

In the first group of patients he endeavored 
to obtain the effect of obliquity of exposure on 
the value of the ratio, the skull being held in 
various oblique projections. His results indi- 
cate that degrees of obliquity greater than 
those which would be encountered in exercising 
moderate technical care do not produce impor- 
tant changes in the value of the ratio. 


In another group of patients observations 
were made before and immediately after the 
withdrawal of as much spinal fluid as could be 
obtained. No constant or significant effect was 
observed in the size of the ventricles on with- 
drawal of the fluid. He regards this of interest, 
inasmuch as the spinal fluid pressure is com- 
monly elevated after encephalography and the 
postencephalographic headache is commonly 
relieved by withdrawing spinal fluid. 

In a third group of cases no effect could be 
observed of the size of the ventricles as ex- 
pressed in the encephalographic ratio on injec- 
tion of 50 cc. of a 50 per cent sucrose solution 
intravenously. Such solutions are sometimes 
used with the thought of decreasing cerebral 
edema and lowering intracranial pressure. 

Serial studies were made over short and long 
periods after the air injection. It is concluded 
that serial determinations of the encephalo- 
graphic ratio indicate a constant basis for 
mensuration, even with great variations in the 
amount of air. The roentgen exposure should 
be made in the anteroposterior projection in 
the sagittal plane with the ray vertical and with 
the head held with the occiput down, so that a 
vertical line will pass through the outer canthus 
of the eye and the external auditory meatus. 

Many subjects showed no change in the 
measurements at the three and twenty-four 
hour periods, but in the majority there was a 
tendency for the ventricles to increase slightly 
in size in the presence of air. 

The dilatation was much more pronounced in 
the presence of an active diffuse cerebral lesion, 
in which case a rapid and irreversible dilatation 
of the ventricles may occur. 

Evans recommends that serial measurements 
be made for forty-eight or seventy-two hours in 
pneumoencephalography. If no change in the 
measurements occurs, the presumption is that 
any diffuse cerebral lesion which may be present 
is “fixed.” If the ventricles enlarge, there is 
presumptive evidence that the lesion is active 
and progressive. The rate of enlargement seems 
to be proportional to the degree of “softening” 
of the brain. — R. S. Bromer. 
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DavieSj Hugh. Report on a series of cases of 
head injury investigated by encephalo- 
graphy. Brit. J. Radiol, Aug., 1942, 15, 
238-242. 

The author reports a series of 150 cases of 
head injury sufficiently severe to require exam- 
ination at a special clinic. Air was used for the 
encephalography in the majority of cases, oxy- 
gen in a few. The cisternal route was used in all 
but I4 of the cases, in which the lumbar route 
was used. The views were the standard Lysholm 
projections. Details of the technique are de- 
scribed. In comparing encephalograms from 
different sources it is necessary to take into 
consideration whether the air-filled part of the 
ventricles is nearest to or farthest from the 
film. 

In cerebral concussion there are no changes 
in the outline of the ventricles; there is dilata- 
tion after contusion, greatest in the damaged 
area. If there has been damage to a large vessel 
a cerebral cyst will result. Cerebral atrophy, 
which occurred in a large number of cases, is 
indicated by increase in content of the sub- 
arachnoid space. Probably the chief factor in 
causing dilatation of the ventricles is damage 
to the vessels either within the brain tissue or 
in the subarachnoid space . — Audrey G. Morgan. 

Bower, L. E., Ditkowsky, S. P., Klieh, 
Bertha A., and Bronstein, L. P. Arterio- 
venous angioma of mandible and retina with 
pronounced hematemesis and epistaxis. Afn. 
J. Dis. Child., Dec., 1942, 64, 1023-1029. 

A case is reported of epistaxis accompanied 
by emesis of swallowed blood, the cause of 
which was an arteriovenous angioma of the 
mandible associated with a similar lesion of the 
retina. Roentgenograms of the jaw revealed a 
large cystic area in the left mandible. Nine 
months later a roentgenogram failed to reveal 
any bony defect. This was explained on the 
basis of fibrotic changes which occurred second- 
ary to an infection of the cystic area. The pa- 
tient had a localized, angiomatous malforma- 
tion of the retina of the anterior venous type 
as indicated by the visible retinal portion of 
the lesion, and by the presence of a bruit and 
thrill over it. An enlarged bony optic canal 
shown in the roentgenogram suggested the 
possibility that the optic nerve in its entire 
course contained angiomatous vessels. The 
authors emphasize the necessity for examining 
the teeth and jaw in the search for an obscure 


cause for hematemesis or epistaxis. — R. S. 
Bromer. 

NECK AND CHEST 

Thomas, A. Robinson. A note on the mechan- 
ism of deglutition. Brit. J. Radiol, July, 
1942, 75, 209-210. 

The passage of the bolus of food down the 
esophagus has usually been attributed to peris- 
talsis and gravity. But Barclay says that the 
bolus is sucked rather than pushed down. A 
case is described which seems to support this 
theory as in it obviously gravity plays no part 
at all in the act of swallowing. The subject, a 
man aged thirty-seven, said that he could 
swallow standing on his head. He was given a 
drink of opaque medium and told to swallow it 
while standing on his head. He did so and a 
roentgenogram, which is reproduced, was taken 
during the act of swallowing. The bolus rose 
and passed through the esophagus just as it 
would have done if he had been standing on his 
feet. The only factor that could have caused it 
to rise was suction . — Audrey G. Morgan. 

Chont, L. K., and Starry, L. J. Congenital 
atresia of the esophagus. Radiology. Feb., 
1943, 40, 169-174. 

Four cases of congenital atresia of the eso- 
phagus are reported and illustrated with roent- 
genograms, 3 from the University Hospital of 
the University of Oklahoma and i from St. 
Anthony’s Hospital of Oklahoma City. This is 
an unusual condition, only about 350 casK 
having been reported but a part of the rarity is 
probably due to lack of diagnosis. Diagnosis 
should be made more frequently and earlier 
with roentgen examination. 

This anomaly is often associated with others, 
particularly imperforate anus and atresia of the 
rectum. In a large percentage of the cases there 
is a fistula between the esophagus and rectum, 
as there was in all 4 of the cases here reported. 

When the child is first put to the breast the 
first few swallows are normal while the proximal 
end of the esophagus is being filled. Then there 
is violent spasmodic coughing and re^rgita- 
tion of frothy milk and mucus and rapid onset 
of cyanosis. Roentgen examination shows the 
esophagus as a blind sac ending 12 crn. mm 
the central incisors, generally at the level or t e 
fourth dorsal vertebra. If the roentgenogram 
shows the stomach distended with gas indi- 
cated tracheo-esophageal fistula. Lipiodol should 
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be -used instead of barium for this examination 
as aspiration of the barium mixture may cause 
bronchopneumonia. Recently the injection of 
air has been suggested instead of lipiodol. 
Treatment is only palliative. — Audrey G. Mor- 
gan. 

Kissin, Milton, and Cohen, Abraham G. 
Large healed tuberculous focus (probably 
primary) simulating metastatic carcinoma of 
the lung. Ann. Int. Med., Jan., 1941, 14, 
1216-1224. 

Case histories with reproductions of roent- 
genograms of 4 patients are reported. In each 
case, a rather large dense shadow, due to healed, 
probably primary, tuberculous focus, was in- 
terpreted as due to neoplastic metastasis; prop- 
er diagnosis was based on autopsy in one case 
and on subsequent clinical course in the other 
three. 

The differential diagnostic list in such soli- 
tary nodules includes healed tuberculous foci, 
solitary metastatic lesions, primary pulmonary 
neoplasms, malignant or benign (chondroma, 
fibroma and lipoma), and polycythemia vera. — 
H. G. Moehrtng. 

Ackerman, Lauren V., and Bricker, Eugene 
M. Mediastinal emphysema and bilateral 
pneumothorax following radical dissection of 
the neck. Arch. Surg., Sept., 1941, 43, 445- 
450 - 

An autopsied case of mediastinal emphysema 
and bilateral pneumothorax is reported in a 
patient who was subjected to radical dissection 
of the neck for treatment of cervical metastases 
from carcinoma of the lip. 

Surgical procedures about the neck which 
open the mediastinum and partially block the 
upper airways offer a favorable situation for 
the development of mediastinal emphysema; 
pneumothorax arises by rupture into pleural 
space of mediastinal blebs of air. Other mech- 
anisms are: air under increased pressure may 
break through alveoli and dissect along vascu- 
lar sheaths to mediastinum; air may pass direct- 
ly through the wall of any thoracic viscus and 
infections may permit entry of air into inter- 
stitial tissues. 

Prevention of this accident during surgerj’’ 
depends on the maintenance of a free airway. 
Artificial respiration is contraindicated in 
treatment; treatment consists of aspirating air 


by various means from the pleural space. 
Roentgen examination, especially lateral chest 
films, verifies the presence of mediastinal air. — 
H. G. Moehrtng. 

Paul, Lester W. Diseases of the mediastinum 

and associated conditions; refresher course. 

Radiology, Jan., 1943, 40, 10-4I. 

Some five years ago the Radiological Society 
of North America began the presentation of an 
annual series of refresher courses, a course of 
postgraduate instruction in various phases of 
radiology, covering both theoretical and practi- 
cal aspects of the subject. This article gives the 
refresher course on diseases of the mediastinum, 
covering diseases and tumors of the mediastinal 
lymph nodes, primary tumors of the medi- 
astinum other than lymph node tumors, med- 
iastinitis, diseases of the thyroid and thymus, 
diseases of the spine such as tuberculosis and 
other infections and tumors, cardiovascular 
lesions that need to be differentiated from other 
mediastinal masses, such as enlarged left 
auricle, aneurysm of aorta, right-sided aorta, 
dilatation of the pulmonary artery and an- 
eurysm of the innominate artery, diseases of 
the esophagus and stomach, such as cardio- 
spasm, esophageal hiatus hernia and thoracic 
stomach, and bronchogenic carcinoma. The 
text is profusely illustrated with diagrams of 
anatomical conditions in the mediastinum and 
roentgenograms of the pathological conditions 
discussed. — Audrey G. Morgan. 

Kornblum, Karl, Reimann, Hobart A., and 
Price, Alison H. Atypical pneumonia prob- 
ably caused by one of the viruses of psittacine 
group. Radiology, Jan., 1943, 40, 75-78. 

This clinico-radiological conference was based 
on the case of a woman of fifty who had a se- 
vere shaking chill on December 20, 194I. She 
came to the hospital on the fifteenth day of the 
disease with high fever, malaise and cough. The 
next day a roentgenogram showed a large, dense 
homogeneous shadow in the lower part of the 
right upper lobe that suggested lobar pneu- 
monia. There were clinical features that argued 
against this diagnosis, such as sudden onset in a 
well subject, failure of sulfadiazine treatment, 
low leukocyte count, unproductive cough, 
sweating, recurrent chills, and bradycardia. A 
diagnosis of virus pneumonia was then made 
and a complement fixation test for psittacosis 
apparently confirmed it. 



232 


Abstracts of Roentgen and Radium Literature 


August, 1944 


The virus pneumonias most commonly ap- 
pear in the roentgenogram as an atypical or so- 
called bronchopneumonia. At the beginning of 
the disease the shadow may be unilateral but it 
shows a marked tendency to become bilateral. 
There is nearly always accentuation of the 
hilar and trunk shadows, indicating tracheo- 
bronchitis. There is often diffuse haziness of the 
lung fields with small mottled areas of increased 
density scattered through both lungs. Generally 
the involvement is greater in one lung than in 
the other. It resembles the so-called influenzal 
pneumonias of some fifteen or twenty years 
ago . — Audrey G. Morgan. 

Gordon, Joseph, and Taylor, Henry K. 

The post-thoracoplasty roentgenogram, with 

special reference to posture. Radiology, Jan., 

19435 40, 42-48- 

In a certain number of cases after thoraco- 
plasty the contour of the regenerated ribs is 
displaced outward, giving an area of localized 
lateral convexity. This was seen in 63, or 80 
per cent, of 78 postoperative cases in which the 
sputum remained positive while it was not seen 
in any of 75 cases successfully operated on in 
which the sputum remained negative for six 
months after operation. The authors believe 
that this lateral convexity overlies an unclosed 
cavity of aerated lung tissue. Positive pressures 
have been demonstrated in certain types of 
tuberculous cavities. Such cavities are ex- 
tremely resistant to closure by any form of col- 
lapse therapy. The usual line of contour of the 
reforming ribs is displaced, resulting in the 
lateral convexity. 

Post-thoracoplasty roentgenograms often do 
not give a correct idea of the degree of collapse. 
After operation there is a variable degree of 
scoliosis and rotation of the upper thoracic ver- 
tebrae with a convexity of the spine toward the 
operated side. The shoulder girdle on the same 
side tends to rotate medially. Therefore in 
order to get a correct posteroanterior roent- 
genogram for comparison with a preoperative 
film the patient must be rotated a little so that 
the shoulder on the operated side is a little way 
from the cassette. The upper scoliosis may also 
be corrected by having the patient incline the 
head toward the shoulder on the operated side. 
When a localized lateral convexity is seen after 
operation an especially careful search should be 
made for bacteria to determine whether there 
is active disease present . — Audrey G. Morgan. 


Chester, Edward M., and Krause, George 
R. Lung abscess secondary to aseptic pul- 
monary infarction. Radiology, Dec., 1942, j>p, 
647-654. 

Little has been written about lung abscess 
secondary to aseptic pulmonary infarct, but it 
is not extremely unusual. From 1930 to 1939, 
344 cases of aseptic pulmonary infarct were 
seen at the Cleveland General Hospital. In 174 
of these cases the infarct was a significant cause 
of death. This article reports 17 cases of lung 
abscess following infarct, ii of which were 
taken from these 174 cases. The other 6 cases 
were ones in which the correct diagnosis was 
made during life. 

The signs of infarct are often so masked by 
those of abscess when the patient is first seen 
that infarct is not thought of. In any case of 
lung abscess the possibility of preceding infarct 
should be considered and a careful search of 
the history made. The characteristic feature in 
cases in which abscess develops is the appear- 
ance of a foul purulent sputum some days or 
weeks after the beginning of the infarct. This 
is generally accompanied by a secondary rise of 
temperature and an increase in the leukocyte 
count. If the patient has heart disease it grows 
worse. 

If the case is seen early it is easy to follow up 
the development of abscess from the infarct by 
a series of roentgen examinations which should 
be made in various projections. Eighteen il- 
lustrative roentgenograms are given and 4 of 
the cases described in detail. The roentgeno- 
grams vary in appearance depending on size, 
position, age and the presence of secondary 
infection, pleural efifusion or passive hyperemia. 
The infarct shadow is generally in the lower 
part of the lung and in the early stages often 
sharply demarcated at the medial border. An 
infarct is always adjacent to a pleural surface 
either peripheral or interlobar. 

Among the 6 cases diagnosed ante-mortem 4 
of the patients died in the hospital from the 
abscess. Two survived the acute illness but died 
in a few months without recurrence of the in- 
farction . — Audrey G. Morgan. 

Krause, George R., and Chester, Edward 
'M. Infarction of the lung; clinical and roent- 
genologic study. Arch. Int. Med., June, 194^5 
67, 1144-1156. 

Of a series of 6,548 autopsies at Cleveland 
City Hospital, 5.2 per cent showed aseptic 
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hemorrhagic pulmonary infarcts, and in 2.7 per 
cent the infarct was a significant cause of death. 
The source of the thrombus was not found in 54 
per cent of the cases. 

In 69 per cent of the series the right lower 
lobe was involved alone or in combination; in 
53 per cent the left lower lobe was involved 
alone or in combination; the remaining lobes 
were rarely involved alone. 

Pulmonary infarct was an important cause 
of death in 65 per cent of 241 cases with heart 
disease (regardless of presence of cardiac fail- 
ure), while in 103 cases without heart disease 
infarction was significant in only 16 per cent. 

Serous pleural effusion, occasionally sero- 
sanguineous or containing bile pigments, is a 
common accompaniment of infarction. Hemop- 
tysis, often repeated, with small amounts of 
bright red blood was the most frequent symp- 
tom; next in frequency were pain and an increase 
in dyspnea. The usual physical signs were of 
consolidation and pleural effusion; a pleural 
friction rub was present in some cases. Tem- 
perature pulse and respiratory rates increased 
on the same day infarction occurred. Second- 
ary abscess developed in some infarcts. 

The shape of the roentgenographic shadow 
of the infarct varies with the projection, hence 
the importance of exposures in more than one 
position; the density is less than that of lobar 
pneumonia and it changes little in twenty-four 
hours. At times only horizontal streaking simi- 
lar to localized atelectasis is seen. Pleural ef- 
fusion may obscure infarct, secondary broncho- 
pneumonia, and abscess formation with or 
without subsequent empyema may alter the 
appearance. A residual shadow resembling 
fibrous streaks may persist for years. 

The above features, plus thinking of and 
looking for pulmonary infarction, will be the 
means of making the diagnosis. Several illus- 
trative case histories and roentgen studies are 
included. — H. G. Moehrwg. 

Rhodes, Paul H., and Durbin, Edgar. Co- 
arctation of the aorta in childhood; review of 

the literature and report of three cases. Am. 

J. Bis. Child., Dec., 1942, 64, 1073-1096. 

The authors’ review of the literature on co- 
arctation of the aorta revealed 47 cases in which 
the adult type had been diagnosed during life in 
children under fifteen years of age. They regard 
It of importance to make the diagnosis of coarc- 


tation as early in childhood as possible since the 
life of the patient may be prolonged by prohib- 
iting strenuous sports and occupations. When 
coarctation of the aorta is pronounced enough 
to give clinical signs, its diagnosis is not diffi- 
cult if the condition is kept in mind. It should 
be suspected when forceful pulsations in the 
neck and hypertension, particularly with a 
wide pulse pressure, are observed in a child. The 
presence of a much lower blood pressure in the 
lower extremities and of retardation and dim- 
inution of pulsation in the femoral arteries con- 
firms the diagnosis. The finding of a collateral 
circulation 'and the roentgenologic signs are 
valuable aids. 

Fray considered the most reliable single con- 
dition in the roentgenographic diagnosis to be 
the defect in the aortic arch seen in the left 
posteroanterior oblique exposure. Rhodes and 
Durbin have, however, encountered difficulty 
in outlining the aortic arch in many younger 
children. In adults with coarctation the aortic 
knob is absent in the posteroanterior view but 
this aortic shadow in early life is normally ab- 
sent or inconspicuous. Hence this sign is not 
reliable in youth. Hypertrophy of the left 
ventricle, dilatation of the ascending aorta and 
erosion of the ribs can be demonstrated in some 
cases. It evidently requires a period of years 
for erosion to develop. Erosion if present is con- 
sidered pathognomonic of the condition, but its 
absence does not rule out coarctation. In one 
case reported in the literature, a “double aortic 
knob” was demonstrated in the posteroanterior 
roentgenogram. This appeared as a smaller arc 
inside the usual arc of the aortic knob. It was 
believed that this second, smaller arc corre- 
sponded to the descending aorta below the 
stricture. Visualization with a contrast medium 
has been used to localize the coarctation. 

If routine determinations of blood pressure 
in children are made on only one arm, the right 
arm should be used in order to avoid overlook- 
ing the occasional cases of coarctation in which 
the pressure is low in the left arm. Such a case 
is reported in this paper with interesting electro- 
cardiographic observations. — K- S. Bromer. 

ABDOMEN 

Kraemer, Manfred, and Townsend, Leslie. 

Chronic gastric ulcer in a six year old child. 

Am. y. Digest Bis., Oct., 1942, g, 338-340. 

The authors report the case of a six year old 
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child in whom the roentgenological signs of a 
gastric ulcer were found. 

Clinically, it is of interest that the patient 
had complained of pains in the left upper 
quadrant since his fifth year. Most of his pains 
occurred before or during breakfast. He vom- 
ited only once. His appetite was good and there 
were no other symptoms. There was no ab- 
dominal tenderness. There were no signs of 
bleeding. The roentgen examination revealed 
that after a teaspoonful of barium was swal- 
lowed a niche could be seen in the posterior 
wall in the body of the stomach. When the 
stomach was filled with barium the niche could 
not be demonstrated. 

The authors suggest that roentgenological 
examinations in children should be performed 
more frequently than usual for ulcers of this 
kind might otherwise be overlooked . — Franz J. 
Lust. 

Newman, Albert B. Peptic ulcer in childhood. 

Am. J. Dis. Child. Oct., 1942, < 5 ^, 649-654. 

In this article 6 cases of peptic ulcer are re- 
ported. Some authors, Newman states, are in- 
clined to emphasize the greater frequency of the 
disease in children of the low income groups, 
assuming that dietary deficiency plays a r6le in 
the causation of the disease. This claim, he 
thinks, will bear scrutiny because the studies of 
peptic ulcer have never been conducted on a 
cross section of the juvenile population but 
rather have been made on groups of children 
attending the outpatient clinics of general 
hospitals. Among children of the high income 
groups the disease will undoubtedly be found in 
greater frequency if it is kept in mind as one of 
the causes of indeterminate abdominal pain 
and the necessary roentgen studies are made. 

The importance of focal infection in the pro- 
duction of peptic ulcer attracts attention by 
the high incidence of such ulcers associated 
with acute infectious disease found in the form 
of acute lesions in routine postmortem examin- 
ations following death from such disease. There 
is no doubt that 'the demonstrable foci of infec- 
tion cannot be found in instances of peptic 
ulceration aside from specific ulcerations, such 
as those due to tuberculosis or syphilis. The 
generally accepted opinion is that specific bac- 
terial infection plays little or no part in causing 
chronic peptic ulcer. 

Regarding the general features of peptic 
ulcers in children, it is the experience of others 


that the younger group of children present the 
greater problern in diagnosis. Newman believes 
that the diagnosis of peptic ulcer in childhood 
is basically a rcentgenographic diagnosis. The 
frequency with which diagnosis is made will 
be directly proportionate to the frequency with 
which roentgenograms of the gastrointestinal 
tract are made in suspicious cases. The evidence 
of the roentgenogram of a child is no different 
from that of an adult. Borderline situations in 
interpretation will occur, he states, in which 
the duodenal bulb may show irritability and 
irregularity without actual formation of craters. 
Where such changes persist after administra- 
tion of atropine, the diagnosis is presumptive. 
He believes that such patients should receive 
routine therapy and have periodic roentgen 
examinations. — R. d". Bromer. 


Eusterman, George B. Chronic nonspecific 

gastritis; significance as a clinical entity. 

Gastroenterology^ Jan., 1943, /, 54-61. 

The significance of chronic nonspecific gas- 
tritis as a clinical entity awaits final clarifica- 
tion. 

Familiar types of gastritis, histclcgically 
confirmed, and observed over a period of years, 
are as follows: phlegmonous gastritis, acute and 
subacute ulcerative gastritis in association with 
duodenal and gastric ulcer, hemorrhagic toxic 
gastritis, chronic atrophic gastritis of pernicious 
anemia, subacute combined sclerosis, sprue, 
diffuse atrophic and hypertrophic gastritis sec- 
ondary to disease of the circulatory, hepatic, 
pulmonary and incretory systems, primary 
chronic regional gastritis, and carcinoma simu- 
lating hypertrophic antral gastritis, postopera- 
tive diffuse and perianastomotic gastritis. 

As the result of critical observation and dis- 
criminate elimination of all other intrinsic and 
extrinsic factors no condition other than an in- 
flammatory disease of the gastric mucosa, that 
is, gastritis, could logically explain certain 
forms of gastric disorder that are encountered 
frequently. A gastroscopic examination is in- 
dicated in every case of chronic, recurring, 
otherwise unexplainable dyspepsia. 

Simulation of the ulcer symptom complex, or 
hemorrhage, or both, is a frequent manifesta- 
tion of hypertrophic erosive or ulcerative gas 
tritis, one of the most important types, clinical- 
ly speaking. On the other hand, gastritis in its 
various forms is often symptomless. 
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The sources of diagnostic error in the pres- 
ence of gastroscopically verified gastritis are 
discussed. 

Our knowledge of gastritis in its various as- 
pects is still incomplete and problems of prac- 
tical import awaiting solution are discussed. 

Chronic nonspecific gastritis in its various 
forms is generally conceded to be refractory to 
treatment, but intensive individualized treat- 
ment at the earliest possible moment, as in the 
case of gastroduodenal ulcer, should lessen our 
pessimism in this respect . — Franz J. Lust. 

Martin, Gustav J., Thompson, Marvin R., 
and DE Carvajai^Forero, J. The influence 
of single and multiple B complex deficiencies 
upon the motility of the gastrointestinal 
tract. Am. J. Digest Dis., Aug., 1942, p. 

The authors studied the influence of single 
and multiple B complex deficiencies in dogs. 
From a consideration of the rcentgen findings 
it is the authors’ opinion that there are features 
in common suggesting that the two factors, 
inositol and pantothenic acid, are both asso- 
ciated with the maintenance of gastrointestinal 
normality. That other factors, such as pyridox- 
ine, may influence the general picture is illus- 
trated by the hypotonicity in several experi- 
ments. The striking similarity of pantothenic 
acid and inositol deficiencies in their effect on 
the gastrointestinal tract is to be emphasized 
and suggests an interdependence of the two 
factors. The same features characterize the pic- 
ture if either is absent from the diet. These fea- 
tures are; (i) increased gastric emptying time 
with pylorospasm; (2) marked segmentation of 
both the small and the large intestine; (3) gen- 
eral picture of hypertonicity with hypomotility; 
(4) alternation of ribbon-like segments with 
dilated loops; (5) frequent formation of gas; (6) 
fluid levels. 

However, these findings and conclusions are 
in part substantiated by, and in part contra- 
dicted by, clinical and experimental data relat- 
ing to the role of the B complex in gastroin- 
testinal function — F7-anz J. Lust. 

Horncastle, C. Winsor. Filling-defects with- 
in the barium-filled duodenal cap. Brit. J. 

Radiol., Nov., 1942, 75, 339-340. 

A case is described in which a diagnosis of 
duodenitis with polyposis was based on the find- 


ing of two quite large circular filling defects in 
the cap of the duodenum. Their mobility was 
limited there was generalized coarsening of 
the mucous membrane relief pattern of the cap, 
no constant abnormality in the position and 
shape of the cap which could be caused by 
external pressure or adhesions, melena and a 
mild secondary anemia. 

The patient was an Indian seaman aged 
thirty. On waking the next morning the patient 
vomited and the vomitus contained an almost 
circular bean about a centimeter in diameter 
heavily coated with bile pigment. Only one 
translucency was now visible in the duodenal 
cap and this subsequently disappeared, evi- 
dently from passage of the other bean. The 
patient had had no beans of this type since six 
months before when his symptoms had begun. 
The beans had a very tough outer covering and 
had evidently lodged in the duodenal cap and 
caused duodenitis . — Audrey G. Moi'gan. 

SussMAN, Marcy L., and Wachtel, Emanuel. 

Factors concerned in the abnormal distribu- 
tion of barium in the small bowel. Radiology, 
Feb., 1943,4^0, 128-138. 

Certain roentgen abnormalities occur in the 
small intestine in disease. They include varia- 
tions in motility and tone, dilatation of loops, 
abnormal segmentation, coarsening or oblitera- 
tion of the mucosal folds and flocculation of the 
barium. This has been called the deficiency pat- 
tern and attributed to nutritional deficiency 
but the author has found it in other diseases, 
including granulomatous jejuno-ileitis, sprue, 
and celiac disease. It is evident that inflamma- 
tion can produce a pattern that cannot be dis- 
tinguished from the deficiency pattern. 

The cause of these changes is not known. It 
has been assumed that they are due to a defect 
in the intramural nervous system but the 
author does not think from the experimental 
evidence that this is true. They may be pro- 
duced by edema and infiltration of the sub- 
mucosa, atrophy of the mucosa, muscle damage 
and nerve infiltration, modified perhaps by ab- 
normal bowel content and unusual hormonal or 
nerve stimuli. There is some experimental evi- 
dence that the changes can be caused by defi- 
ciency of certain vitamin B components but it 
is not known just what components are lacking. 
He does not believe that there is any definite 
proof that these changes all have a common 
cause. 
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In the discussion Dr. Golden supported the 
neurogenic theory of these mucosal changes and 
said that he thought there must be a common 
factor in their causation and that it probably 
lay in the intramural nervous system . — Audrey 
G. Morgan. 

Feldman, Maurice. A comparative roentgeno- 
logic study of the gallbladder by intensified 
cholecystography. Radiology, Dec., 1942, jp, 
697-699. 

The routine eighteen to twenty-four hour 
cholecystographic test with single, double, or 
triple doses often shows only a faint shadow, or 
a gallbladder that is faintly outlined or not 
filled at all. This would indicate a pathological 
condition but it has been found that such pic- 
tures may be caused by other factors, such as 
defective technique, inadequate preparation of 
the patient, insufficient dye and overshadowing 
of the gallbladder by the colon, etc. The author 
recommends continuing the examination for 
forty-two to forty-eight hours after the first 
administration of the dye. If after the routine 
examination the gallbladder is poorly visible 
two doses of dye are given, one in the morning 
and the other in the afternoon. There should 
be no fat in the diet during the intensified test. 
At the end of eighteen to twenty-four hours 
after this second administration of dye a second 
series of roentgenograms is made, including a 
left oblique view. If after this second intensified 
examination the gallbladder is still unfilled or 
shows only a faint shadow there is probably 
some pathological condition. But in many cases 
the gallbladder will fill during the intensified 
test. 

The intensified test was given in a series of 
29 cases with doubtful shadows or no shadows 
at all. After the prolonged test 13 of these 
cases showed normal findings and 16 abnormal 
findings, which proves the great value of the 
intensified test . — Audrey G. Morgan. 

Feldman, Maurice, Goodman, Jerome E., 
and Weinberg, Tobias. Varices of the gall 
bladder associated with a mucosal cyst. A?/!, 
y. Digest. Dis., Dec., 1942, p, 399-400. 

The authors report a case in which varices of 
the gallbladder were found. Cholecystography 
revealed an enlarged gallbladder shadow, of 
good but uneven density. There were two shal- 
low defects close to the neck of the gallbladder 


which suggested the presence of neoplasms. In 
the fundus there was a punched out defect 
about I cm. in diameter. The gallbladder con- 
tracted following a fat meal. There was no sign 
of stones. The cholecystographic findings were 
interpreted as representing benign neoplasms. 

At operation a curious and bizarre appear- 
ance of the gallbladder was observed. It was 
crisscrossed by dilated, tortuous, engorged veins 
which arose in the serosa. Another group of un- 
usually prominent veins were noted hanging 
loosely from the liver bed like a bunch of 
grapes, spreading over the gallbladder. The 
cystic vein was markedly dilated. When the 
cystic vein was clamped, the dilated veins of 
the gallbladder collapsed, while those originat- 
ing in the liver bed remained dilated. The liver 
was enlarged, extending about four finger- 
breadths below the costal margin. 

The gross appearance of the gallbladder 
showed the serosal surface wrinkled and glossy. 
The wall was of average thickness. The fundus 
showed a small mucosal cyst, measuring ap- 
proximately I cm. in diameter. It appeared to 
be superficial, lying wholly within the mucosa 
and contained a brownish, pink-staining granu- 
lar material. Within the subserosal tissues ad- 
jacent to the cyst were several enlarged veins. 
The remaining mucosal surface was normal. 
Microscopic study of the gallbladder wall 
showed diffusely scattered lymphocytes and 
polymorphonuclears. The mucosa was intact 
and heaped up into folds. The cyst was lined 
with normal mucous membrane. 

The two groups of veins, the cholecystic and 
hepatocholecystic veins were well demon- 
strated in this case. The portal system was ap- 
parently not involved as there were no vari- 
cosities elsewhere. 

The etiology of mucosal cyst of the gallblad- 
der is unknown. It is believed that they origi- 
nate in Luschka’s ducts . — Franz J. Lust. 

Hurwitt, Elliott S., and Arnheim, Ernest 
E. Meconium ileus associated with stenosis 
of the pancreatic ducts; clinical, pathologic 
and embryologic study. A7n. J. Dis. Child-, 
Sept., 1942, 64, 443-454- 

The association of inspissation of meconium 
in the newborn resulting in obstruction of the 
intestine (meconium ileus) and cystic fibrosis 0 
the pancreas was first reported by Landsteiner 
in 1900. The authors report a case of meconium 
ileus associated with stenosis of the main pan- 
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creatic duct and cystic fibrosis of the pancreas 
including histologic study of the pancreas by 
serial sections. They state that investigation of 
early embryos reveals that the pancreatic ducts, 
in contrast with the biliary ducts and the duo- 
denum do not pass through a stage of occlusion 
by epithelial proliferation. The cause of con- 
genital stenosis of the pancreatic ducts is a 
focal developmental defect. They state also 
that the basic lesion in meconium ileus is as- 
sumed to be interference with the passage of 
pancreatic enzymes into the duodenum. Farber 
has suggested that the inspissated meconium 
might be washed from the bowel by way of an 
enterostomy or colostomy, pancreatic extracts 
or duodenal juice being used as solvents. This 
suggestion seems to the authors to be of value 
in the therapy of this uniformly fatal condition, 
since death is due to mechanical blockade of 
the intestinal lumen. 

The case reported is that of a boy, aged 
twenty-four hours, with the history of absence 
of passage of meconium per rectum since birth 
and intermittent regurgitation of bile-stained 
fluid for twelve hours. A roentgenogram of the 
abdomen, without use of a contrast medium, 
showed pronounced distention of the loops of 
the jejunum. — R, S. Bromer. 

SoLis-CoHEN, Leon, and Levine, Samuel. 
Roentgen diagnosis of lacerated spleen. 
Radiology t Dec., 1942,^9, 707-710. 

Under war conditions roentgenograms of the 
abdomen should be examined carefully for 
evidence of injury to the spleen or liver as bomb 
injuries may cause rupture of internal organs 
without external evidence. 

The clinical symptoms of lacerated spleen 
are those of intra-abdominal hemorrhage. This 
may be violent and cause early death, it may 
be progressive, allowing the patient to walk 
some distance but becoming manifest within 
forty-eight hours or it may be delayed with re- 
peated bleeding at intervals of several days. 
Delayed splenic hemorrhage must be recog- 
nized promptly if the patient is to be saved. 

Normally the shadow of the spleen can be 
seen on the roentgenogram in the left upper 
quadrant. In laceration of the spleen this shad- 
ow is obliterated. The blood also gravitates 
along the gastrosplenic ligament and infiltrates 
along the wall of the stomach, resulting in a 
jagged, serrated greater curvature. The extent 


of serration and deformity of the curvature is m 
direct proportion to the severity of the hemor- 
rhage. If the hemorrhage is severe there may 
be an associated reflex dilatation of the stom- 
ach. These two signs are of great value in the 
diagnosis of lacerated spleen and in some cases 
perisplenic bleeding also causes tenting of the 
diaphragm which is an additional significant 
sign. 

Three cases of roentgen diagnosis of lacerated 
spleen are described and illustrated with roent- 
genograms. — Audrey G. Morgan. 

GYNECOLOGY AND OBSTETRICS 

Graber, E. a., and Kantor, H. I. Direct 
measurement of Caldwell-Moloy x-ray plates. 
Am. J. Obst. fi? Gynec., Jan., 1943, 4 S, 

116. 

Some obstetricians study only architecture 
and consider measuring the pelvis unnecessary. 
The authors believe that measurements present 
additional information especially important in 
the borderline pelvis. If the obstetric conjugate, 
for example, is less than 9 cm., a difficult de- 
livery may be anticipated even in a true gyne- 
coid pelvis. The number of borderline pelves is 
comparatively large. 

As many find it difficult to measure accu- 
rately the planes of the pelvis through a stereo- 
scope, the authors sought a method to act as 
a check. This entails the routine method of 
taking Caldwell-Moloy roentgenograms. The 
only additional equipment needed is a metallic 
ruler which is placed between the patient’s but- 
tocks when the lateral plate is taken. The 
measurements of all midline diameters directly 
on a ruler placed in the midline is obvious. De- 
termination of transverse measurements is 
based on the geometric theorum, “in similar 
triangles, the bases bear the same relationship 
to each other as the altitudes.” — Mary Frances 
Vastine. 

Copland, Sidney M., and Colvin, S. H., Jr. 
The Krukenberg tumor; critique, with report 
of additional four cases, including the small- 
est on record. Am. 1 . Obst. Cs' Gyjtec.. Tan., 
1943, 45 . 59-69- 

Four cases of Krukenberg tumor are reported 
and the following conclusions are reached: 

(i) The Krukenberg tumor is a primary or 
secondary tumor of the ovary. It is of epithelial 
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origin and is usually bilateral. Ascites is fre- 
quently an accompaniment. 

(2) A primary Krukenberg tumor of the 
ovary is rare and can only be classified as such 
after microscopic examination of the various 
viscera (especially the stomach) from which it 
may metastasize. 

(3) The typical cell in the Krukenberg tumor 
is the signet ring cell. 

(4) The mode of metastases is most probably 
through the lymphatics or blood stream. 

(5) The ovaries should be examined before 
the surgeon classifies an intestinal tract malig- 
nancy as non-metastatic. 

(6) The incidence of the Krukenberg tumor 
seems to be increasing. 

(7) The primary growth need not possess the 
same structure as the Krukenberg metastases 
in the ovary . — Mary Frances Vastine. 

GENITOURINARY SYSTEM 

Beilin, L. M., and Neiman, B. H. Bilateral 

renal carcinoma. J, Urol., Dec., 1942, 48, 575- 

584. 

Although bilateral Wilms tumor is not infre- 
quent in children, bilateral primary renal car- 
cinoma in adults is rare. The authors found 8 
cases reported in the literature and added a 
ninth case in a fifty year old male who was ad- 
mitted with complaints of hematuria and left 
loin pain of one week’s duration. The left kid- 
ney was palpable and enlargement was revealed 
on the flat roentgenogram. Bilateral retrograde 
pyelography showed a coarse pattern of the 
left kidney calyces and a suggestive tumor 
mass in the lower pole of the right kidney. The 
possibility of bilateral cystic disease or neo- 
plasm was suggested. Following recurrent at- 
tacks of hematuria and left loin pain a left 
nephrectomy was performed and the diagnosis 
of hypernephroma made. 

The patient gained weight and became symp- 
tom free following operation. Six and a half 
years later he was again seen complaining of 
hematuria of one year’s duration, pain in the 
right loin and loss of weight and appetite. A 
survey roentgenogram showed enlargement of 
the right kidney. Retrograde pyelography 
showed a distorted compressed kidney pelvis 
and a single flattened calyx, the ureter was dis- 
placed medially. The patient’s clinical course 
became progressively worse. Autopsy revealed 


hypernephroma of the right kidney. 

The following arguments are offered by the 
authors in favor of primary malignancies in 
each kidney rather than the lesion in one kidney 
being metastatic from the other: (i) no other 
evidence of metastasis was found: (2) direct 
metastasis from one kidney tumor to the other 
kidney is exceedingly rare, and (3) slowness of 
progression of the tumors which would make 
bone and lung metastases probable if any me- 
tastasis occurred. It is obviously impossible to 
be certain that one lesion was not metastatic 
from the other. — R. M. Harvey. 

ViTT, A. E., and Melick, W. F. Carcinoma of 

the kidney and pregnancy. J. Urol., Dec., 

1942, 48, 601-610. 

The occurrence of renal tumors in pregnancy 
is rare. The relatively young age, however, of 
pregnant women is probably the responsible 
factor. The authors found in the literature 6 
cases of hypernephroma of the kidney asso- 
ciated with pregnancy. They summarized the 
reports of these 6 cases and added an addi- 
tional case. This occurred in a twenty-one year 
old white woman who had an uneventful preg- 
nancy and post-natal course except for a 
transient fever which was accompanied by pain 
in the lumbar area and slight burning on urina- 
tion. Approximately three months after dis- 
charge from the hospital the patient returned 
complaining of hematuria of five days’ duration 
and left lumbar pain. A retrograde pyelogram 
disclosed a filling defect in the left kidney 
which obliterated the middle and lower calyces. 
Survey roentgenograms of the skeleton were 
negative. A nephrectomy was performed and 
the diagnosis of papillary adenocarcinoma was 
made. Postoperative irradiation was given. A 
subsequent pregnancy resulted in a living child 
sixteen months postoperatively. At this time 
the patient was in good health; a pyelogram of 
the right side was normal and there was no 
evidence of metastasis. 

Although pregnancy is generally considered 
to affect adversely malignant tumors of the 
genital tract none of the 8 cases of renal tumor 
reviewed by the authors appeared to be so af- 
fected. In no case was pregnancy influenced by 
nephrectomy. Further pregnancies do not ap- 
pear to be contraindicated providing a close 
watch is kept on the condition of the remaining 
kidney. — R. M. Harvey. 
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Fowler, H. A. Papillary carcinoma of the 
right kidney; report of a case with atypical 
history and findings. J. Urol, Dec., 1942, 48^ 

563-570- 

This case is reported by the author because 
of the difficulties presented in diagnosis. The 
case is that of a sixty year old female who had 
had complaint referable to the gastrointestinal 
tract for three years; she had lost approximately 
50 pounds in weight. Roentgen study of the 
gastrointestinal tract showed a ptotic stomach 
and a spastic colon. Because of tremor, ele- 
vated pulse rate and a plus 30 basal metabolic 
rate, roentgen treatment was given to the thy- 
roid gland. The patient gained 50 pounds in the 
next two years but was never relieved of the 
gastrointestinal complaints, alternating diar- 
rhea and constipation, bloating after meals, 
flatulence, anorexia and “bilious spells.” At the 
end of this two year period the patient began to 
experience dizziness, weight loss and loss of 
appetite. At this time she first began to com- 
plain of pain in the right lower quadrant radiat- 
ing toward the right kidney. Abdominal exam- 
ination showed enlargement of the right kidney. 
Intravenous urography showed a normal left 
kidney and a non-functioning right kidney, 
Cystoscopic examination revealed an impass- 
able obstruction of the right ureter, and an 
attempted right retrograde pyelogram showed 
an irregular collection of medium in the soft 
tissues lateral to the tip of the catheter. The in- 
terpretation of the author was a peri-ureteral 
abscess communicating with the ureter. A film 
exposed three hours later showed the dye to 
have drained from the abscess cavity into the 
bladder. The pyelographic diagnoses were non- 
functioning right kidney, complete stricture of 
the right ureter and peri-ureteral abscess com- 
municating with the right ureter. Operations 
disclosed a right kidney which consisted mainly 
of scar tissue and two old abscess cavities. 
Histopathological report was papillary car- 
cinoma. Multiple metastases occurred prior to 
death. 

The interesting features of this case were pre- 
dominance of gastrointestinal symptoms, ab- 
sence of the genitourinary symptoms in the 
presence of advanced malignancy plus second- 
ary infection, and the bizarre appearance of the 
pyelogram which revealed the presence of kid- 
ney disease but provided no specific diagnosis. 
— R. M. Harvey. 


Atkinson, R. C. Skin metastases from bladder 

tumors. J. Urol., Oct., 1942, 48, 350-356- 

According to Ewing, extension from bladder 
tumors is usually through the bladder wall to 
the pelvic tissues, up the ureters to the kidneys, 
or along the lymphatics to the prevertebral 
lymph nodes. Blood-borne metastases to the 
skin are very rare. The author found 4 such 
cases reported in the literature. 

Thirty-six primary bladder .carcinomas were 
found by the author in a series of 1,000 autop- 
sies at Stanford University on patients dying 
of carcinoma. One had skin metastases. This 
was in a fifty-nine year old man who had had 
gross hematuria for four days. Prior to that he 
had had occasional bouts of hematuria for 
three years. Excretory urography showed a 
large filling defect in the bladder; the kidneys 
and ureter appeared normal. Cystographic 
examination showed a large ulcerating mass in 
the left lateral wall of the bladder. This was 
fulgurated and four 25 mg. radium bombs were 
placed in contact with the base of the lesion for 
fourteen hours. The pathological specimen was 
at first reported as a papilloma of the bladder 
but on subsequent examinations the diagnosis 
of papillary carcinoma was made. 

Six weeks postoperative a metastatic lesion 
appeared on the upper lip. The patient died 
two months later with multiple skin metastases. 
No metastases could be demonstrated roent- 
genologically in the chest or bones. — R. M. 
Harvey. 

McCahey, J. F., and Fetter, J. S. Intravenous 

urography during renal pain from ureteral 

stricture. J. Urol., Dec., 1942, 48, Gii-Gtj. 

Urography is not considered of value in the 
diagnosis of ureteral stricture. The authors feel 
that some value may be obtained from intra- 
venous urography in cases of ureteral stricture 
if the examination is performed when the pa- 
tient is experiencing renal pain. They cite 2 
cases to substantiate this belief. The first case 
was a thirty-eight year old male on whom a 
retrograde pyelogram showed a moderate uni- 
lateral hydronephrosis and hydroureter. Al- 
though the left ureteral meatus was edematous 
at cystoscopy no stone could be found. An in- 
travenous pyelogram done several days later 
during an attack of renal pain showed opacifica- 
tion of the affected kidney on the five minute 
roentgenogram without evidence of dye in the 



240 


Abstracts of Roentgen and Radium Literature 


August, 1944 


kidney pelvis. The fifteen and thirty minute 
roentgenograms showed an outline of the entire 
urinary tract on the affected side. At operation 
no stone could be found. The second case was 
that of a thirty-five year old white female who' 
had had recurrent attacks of left renal pain. The 
intravenous pyelograms were normal except 
for slight dilatation of the lower third of the 
left ureter and a suggestive smaller calculus 
near the mouth of the left ureter. Roentgeno- 
grams taken with an opaque catheter in the left 
ureter showed the catheter to lie in close rela- 
tionship with what had been thought to be 
ureteral calculus. An intravenous urogram was 
done two days later during an acute attack of 
pain. This showed a functioning kidney on the 
right but no visualization of dye on the left on 
the five minute film. On the fifteen minute film 
there was an opacification of the left kidney and 
on the thirty minute film the left urinary tract 
was completely outlined and showed moderate 
dilatation. The distal end of the left ureter was 
suggestive of stricture. The authors postulate 
that the delayed appearance of the dye in ex- 
cretory urogram during periods of renal colic is 
due to the fact that the ureter and kidney pelvis 
on the affected side are filled with urine. — R. M. 
Harvey. 

NERVOUS SYSTEM 

LowmaNj Robert M., and Finkelstein, 

Arthur. Air myelography for demonstration 

of the cervical spinal cord. Radiology, Dec., 

194^3 700-706. 

Lipiodol examination of the cervical cord has 
not proved very successful because of escape of 
the opaque material into the cranial subarach- 
noid pathways. But it has been found that air 
myelography of this part of the cord is very 
successful. Air could be demonstrated in the 
cervical part of the spinal canal in all of 50 un- 
selected encephalograms. Air is injected in the 
lumbar region with the patient standing and is 
retained in the cervical canal because of partial 
obstruction at the level of the axis thought to 
be due to downward projection of the cerebellar 
tonsils through the foramen magnum which 
blocks the upward passage of the air. 

Roentgen examination following the intro- 
duction of air is made in the lateral projection 
by Caldwell’s method. With the patient stand- 
ing the lateral aspect of the shoulder is pressed 
against the cassette changer or cassette. The 


head is fixed so that the median plane of the face 
is vertical and parallel to the plane of the film. 
The fourth cervical vertebra is opposite the 
center of the cassette and the central ray is pro- 
jected through this point. The technical factors 
for the average patient with a neck 8 cm. thick 
are; 75 kv., 50 ma., anode-film distance 72 
inches. A high speed Potter-Bucky diaphragm 
is used. The five upper segments are shown 
clearly but because detail may be obscured by 
the muscles of the neck in the sixth and seventh 
segments modified oblique views may be neces- 
sary for this region. 

Diagrams and roentgenograms are given 
showing the individual variations in the curva- 
ture and position of this part of the cord. Three 
cases are described in which tumors of the cer- 
vical cord were demonstrated by this method. — 
Audrey G. Morgan. 

SKELETAL SYSTEM 

Franklin, Emily L., and Matheson, I. 

Melorheostosis; report on a case with a re- 
view of the literature. Brit. J. Radiol., July, 
1942, 185-191. 

Melorheostosis is a rare bone condition first 
described in 1922 by L6ri and Joanny. The 
authors have found 38 cases reported in the 
literature since that time which are briefly re- 
viewed and they describe a case of their own in 
a woman of forty-one admitted to hospital on 
account of an ulcer of the back of the right foot. 
Since the age of about ten her left leg had been 
shorter than the right. For the past two or 
three years she had had extreme edema of the 
right leg, which was greatly enlarged and there 
were recurrent ulcerations on the back of the 
right foot. The changes characteristic of the 
disease were found in a large number of bones 
on the right side of the body and none on the 
left except the fifth lumbar vertebra. Both up- 
per and lower limbs were involved, which is 
unusual. 

In melorheostosis there is hyperostosis of the 
bones generally confined to either the lateral or 
medial side of the involved bone. It looks like 
molten wax flowing down the side of a candle. 
Roentgenograms showing the appearance are 
given. The microscopic appearance differs de- 
pending on the stage of the disease in which the 
specimens are taken. No satisfactory explana- 
tion has been found of the cause of the disease. 

— Audrey G. Morgan. 
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Sauer, H. R. Case of large bone metastasis 
from carcinoma of the ureter complicated by 
congenital giant hydronephrosis. J. Uro/., 
Nov., 1942, 48, 467-473* 

The author estimates that at least 189 cases 
of primary cancer of the ureter have been pub- 
lished. He reports the case of one fifty-six year 
old man who was admitted with complaints of 
intermittent right lumbar pain of two years* 
duration, presence of a tumor mass in the right 
upper abdomen for two weeks, right shoulder 
joint pain which had been increasing in severity 
for the past six weeks and three attacks of 
transient hematuria during the previous years. 
Physical examination disclosed swelling, tender- 
ness and limitation of motion of the right 
shoulder girdle and the presence of a large 
tumor mass in the right upper abdomen. At 
cystoscopy no dye was recovered from either 
ureter following phthalein injections. Retro- 
grade pyelogram showed no dye in either kid- 
ney but an irregular accumulation in the lower 
portion of both ureters. A film one hour after 
injection showed a normal double leftsided 
kidney but no dye in the right kidney. An ex- 
cretory urogram three days later showed a non- 
functioning left kidney and moderate dilatation 
of the left lower kidney pelvis. A roetgenogram 
of the right shoulder girdle showed a large 
destructive lesion of the head and upper 
shaft ot the right humerus. Autopsy showed 
a primary carcinoma of the middle third 
of the right ureter which had metastasized 
to the right humerus and to the left kidney. 
A reduplicated kidney pelvis and ureter was 
found on the left side. A massive hydro- 
nephrosis due to congenital ureteropelvic 
stricture was found on the right side. The mid- 
dle third of the right ureter was filled with a 
papillary tumor which Avas distinct from the 
stricture previously mentioned. The hydro- 
nephrosis in this case Avas secondary to the 
stricture and not to the tumor. The metastatic 
lesion in the right humerus secondary to ure- 
teral tumor is a clinical rarity. — R. M. Harvey. 

Truog, C. P. Bone lesions in acquired syphilis. 

Radiology, Jan., 1943, 40, 1-9. 

The bone lesions of syphilis may imitate 
those of almost any other bone disease. The 
difficulties of differential diagnosis are illus- 
trated by 9 cases described in this article, 8 of 
AAhich are illustrated AA’ith roentgenograms. The 


author concludes that all cases of bone syphilis 
are osteomyelitis and that gumma is merely a 
type of syphilitic osteomyelitis in which necro- 
sis is the outstanding finding. It should be pos- 
sible by a very careful study of roentgenograms 
to make a differential diagnosis between syphi- 
litic and other forms of bone disease. 

The first case here described was in a Negro 
who attributed the pain in his shin bone to an 
injury. Roentgen and laboratory examinations 
showed a syphilitic condition in which the 
periosteum was chiefly involved though there 
was probably a low grade osteitis as well. In 
the second case a diagnosis of probable osteo- 
genic sarcoma Avas made but a more careful 
study would have shown that what was thought 
to be transverse spicules was merely an irregu- 
larity in the periosteal proliferation. In the 
third case the findings were not characteristic of 
any form of bone tumor but the possibility of 
syphilitic osteomyelitis was not considered and 
a diagnosis of osteochondroma was made. The 
fourth case Avas one of generalized bone syphilis 
which resembled generalized osteolytic metas- 
tases. The fifth case was one of syphilis of the 
right clavicle with a draining sinus which 
cleared up on antisyphilitic treatment. The 
Kahn test was negative but it frequently is 
after insufficient antisyphilitic treatment. Case 
6 was one of multiple osteomyelitis shoAving the 
variety of roentgen manifestations of the dis- 
ease. In Case 7 microscopic examination was 
not satisfactory because there were no blood 
vessels in the specimen. It is hard to make a 
definite diagnosis of syphilitic osteomyelitis 
without perivascular lymphocyte infiltration. 
The eighth case was one of destructive syphilis 
of the clavicle which resembled metastasis but 
this diagnosis was ruled out by the clinical find- 
ings. Case 9 also showed the variable roentgen 
findings in syphilitic osteomyelitis. It resembled 
a generalized metastasis but the findings Avere 
not characteristic of any special form of tumor 
and the correct diagnosis Avas finally made from 
the roentgenograms . — Audrey G. Morgan. 

Sullivan, T. J., Gutman, E. B., and Gutman, 
A. B. Theory and application of the serum 
“acid” phosphatase determination in metas- 
tasizing prostatic carcinoma; early effects of 
castration. J. Urol., Oct., 1942, 48, 426-458. 

Kutscher and Wolbergs, in 1935, discovered 
that normal human prostatic tissue is rich in an 
“acid” phosphatase. This enzyme appears to be 
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elaborated by the prostatic glandular epitheli- 
um. It does not appear in significant concentra- 
tion until puberty. Its appearance indicates 
physiological maturity of the glandular epitheli- 
um. The enzyme is excreted in the prostatic 
fluid. Its exact physiological role in the semen is 
unknown. 

Gutman, Seoul and Gutman noted in 1936 
that metastatic tumor cells from prostatic can- 
cer retained their capacity to elaborate phos- 
phatase. They found that the serum of patients 
with metastatic prostatic cancer contained 
“acid” phosphatase which was indistinguisha- 
ble from prostatic tissue “acid” phosphatase. A 
normal value for serum “acid” phosphatase was 
determined to be 2.5 units of activity per 100 
cc. of serum according to the authors’ method of 
determination. Fresh non-hemolyzed sera must 
be used. Serum “acid” phosphatase levels were 
found to be elevated in other diseases, such as 
breast cancer in females, Paget’s disease, hy- 
perparathyroidism and osteopetrosis. The au- 
thors concluded that values above 4.5 units per 
100 cc. of serum were indicative of metastasiz- 
ing prostatic carcinoma and values below 3 
units per 100 cc. were negative. Values between 
these two levels were of indeterminate signifi- 
cance. They used a modification of the King- 
Armstrong method for the determination of 
alkaline phosphatase to determine the serum 
“acid” phosphatase activity. Their unit is de- 
fined as “that degree of phosphatase activity 
which at pH 4.9 and 37° C. will liberate from 
the specified citrate buffer-monophenylphos- 
phate substrate solution — mg. of phenol in one 
hour.” 

In order to evaluate the reliability of ele- 
vated serum “acid” phosphatase determinations 
as a criteria of metastatic prostatic carcinoma, 
the authors examined 285 patients with pro- 
static disease and 600 control cases. One hun- 
dred per cent of 30 normal cases showed “acid” 
phosphatase levels below 3 units; 15 pet cent of 
130 cases of prostatic carcinoma with roentgen 
evidence of bone metastases had levels below 3 
units, and 50 per cent had levels above 10 units. 
The authors suggest as possible reasons for the 
low values in the 15 per cent of cases mentioned 
the following factors: (i) failure of neoplastic 
prostatic tissue to elaborate acid phospha- 
tase which may in turn be due to immaturity of 
cells; (2) insufficient extension of the malig- 
nancy; (3) erroneous diagnoses, and (4) previ- 
ous treatment such as castration, irradiation or 
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estrogenic therapy which depresses the “acid” 
phosphatase level. 

Eighty-nine per cent of 70 cases of prostatic 
cancer without roentgen evidence of bone 
metastases had “acid” phosphatase level of less 
than 3 units and the remaining ii per cent lev- 
els below 5 units. The authors suggest that 
metastases may already be present in some of 
the 1 1 per cent of cases who had values between 
3 and 5 units, although such metastases were 
not demonstrable roentgenologically. Adequate 
follow-ups might have demonstrated metastases 
in some of these cases. 

One hundred per cent of 85 cases of benign 
prostatic hypertrophy and prostatitis had serum 
“acid” phosphatase levels within normal limits. 

Occasional moderate elevations of the serum 
“acid” phosphatase were encountered in bone 
metastases from malignancies other than those 
of the prostate. Eighty-one per cent of 99 such 
cases had normal values and the remaining 19 
per cent had values ranging from 3 to 10 units. 
The highest values were obtained in patients 
with bone metastases from carcinoma of the fe- 
male breast. Ninety per cent of primary bone 
tumors in a series of 31 cases had normal “acid” 
phosphatase values; in the remaining 10 per 
cent values ranged from 3 to 5 units. 

Of most interest to radiologists were the find- 
ings in Paget’s disease which is the disease most 
apt to be confused with metastatic prostatic 
cancer. In 96 cases of Paget’s disease 79 per cent 
had normal “acid” phosphatase values, 18 per 
cent had values from 3 to 5 units and 3 per cent 
from 5 to 10 units. In the cases with high “acid” 
phosphatase values the serum “alkaline” phos- 
phatase values were also elevated which helps 
to differentiate between this disease and 
metastatic prostatic carcinoma. 

In 9 cases of hyperparathyroidism two-thirds 
showed normal phosphatase levels. The remain- 
ing 3 cases had unit values of 4.3, 5.0 and 5.1. 
These values returned to normal following re- 
moval of the parathyroid tumors. 

The authors found the following practical 
applications of serum “acid” phosphatase de- 
termination: (i) corroboration of the diagnosis 
of metastasizing prostatic carcinoma in pa- 
tients with roentgen evidence where castration 
is contemplated and medical legal problems 
may arise: (2) provision of chemical evidence 
for or against metastases of a prostatic tumor 
when the roentgen evidence is inconclusive;(3) 
to determine the site of the primary tumor in 
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cases with roentgen evidence of metastases and 
no demonstrable primary tumor; (4) differen- 
tiation between Paget’s disease and metastatic 
prostatic carcinoma; (5) selection of the type 
of therapy to be employed in patients with pro- 
static carcinoma, enucleation being done in the 
presence of a normal “acid” phosphatase and 
bilateral orchidectomy being done in cases with 
high serum “acid” phosphatase; (6) in the de- 
tection of metastases of recurrent tumors fol- 
lowing prostatectomy, and (7) in selection of 
patients for treatment by estrogenic therapy 
and in evaluation of the results of such therapy. 

Huggins and Hodges, in 1941, demonstrated 
the prompt reduction of serum “acid” phos- 
phatase levels in metastatic prostatic carcinoma 
following estrogenic therapy for castration. 
This reduction was accompanied in many cases 
by remarkable clinical symptomatic improve- 
ment. The authors confirm the findings of Hug- 
gins and Hodges in 33 patients with prostatic 
carcinoma in whom castration was performed. 

The conclusion reached from this study is 
that serum “acid” phosphatase values are con- 
sistent and specific enough to be reliable, al- 
though not of infallible diagnostic aid to the 
clinical and roentgenologic diagnosis of meta- 
static prostatic carcinoma. — R. M. Harvey. 

Brailsford, James F. The skeleton at birth. 
Brit. y. Radiol., Aug., 194a, 75, 213-223. 

A detailed description is given of the centers 
of ossification of the fetus at birth. Premature 
infants show decreased ossification correspond- 
ing to their lack of maturity. Major defects in 
the development of the fetal skeleton and evi- 
dence of certain bone dystrophies may be seen 
on the roentgenogram. A table is given showing 
the time in pregnancy when the various bones 
become ossified sufficiently so that they show on 
the roentgenogram. The bones of the skull, 
spine and limbs can be seen at the end of the 
second month of pregnancy if the uterine 
shadow is projected free of the pelvic bones and 
the shadows of the contents of the colon and 
rectum. Usually by the fifth month the fetal 
skeleton is clearly visible. Death of the fetus 
may occur at any time and if it dies the bones 
of the skull overlap. 

Various abnormal conditions of the fetal skel- 
eton are described and roentgenograms given of 
the skeleton of the normal full-term fetus and of 
various abnormalities, including osteogenesis 
imperfecta, in which the details of the fetal 
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skeleton cannot be seen clearly even at term, 
fetus papyraceous, anencephalus, localized and 
complete myelocele and hydrocephalus. — Au- 
drey G. Morgan. 

Brailseord, James F. Chronic sub-periosteal 
abscess. Brit. J. Radiol., Nov., 1942, 75, 313- 
317 - 

Chronic subperiosteal abscesses are not so 
common as chronic central bone abscesses. The 
characteristic clinical signs are attacks of pain, 
varying in severity without localized heat, red- 
ness or swelling. If the bone is near the surface 
there may be swelling but the skin over it is not 
changed. The roentgenogram shows a localized 
lesion beneath the periosteum with a periosteal 
reaction for 2 or more inches up and down the 
bone. These abscesses occur chiefly in long 
bones. New periosteal bone is formed which at 
first is less dense than the normal cortex but 
gradually the latter seems to be absorbed into 
the new tissue which becomes dense till there is 
no line of demarcation between the normal and 
new bone. In small bones the reaction may ex- 
tend entirely around the bone, while in larger 
ones it extends only part of the way. The bone 
may be twice as large as normal. Resection of 
the involved part of the cortex usually brings 
about healing. 

Jaffe and Lichtenstein have described such 
lesions as osteoid-osteomas but there is no 
known benign tumor of bone that produces re- 
action distal to the wall of the tumor. 

Six cases are described and illustrated with 
roentgenograms. One of the patients was a con- 
genital syphilitic and the lesion was thought to 
be a gumma. It did improve to some degree un- 
der antisyphilitic treatment. In i case a pure 
culture of Bacillus typhosus was obtained and in 
3 cases staphylococci were cultivated from the 
central bone. — Audrey G. Morga?}. 

ZiMMERMANN, Carl A. W. Ostcopetrosis (Al- 
bers-Schonberg disease), with case report. 
Radiology, Feb., 1943, 40, 155-162. 

The case of osteopetrosis described is said to 
be the 120th case reported. The patient was a 
boy of nine who complained that his face was 
crooked. He had had a large head at birth. He 
was much smaller than a friend of the same age 
and was totally deaf on the left side. His intel- 
ligence was normal. Roentgen examination 
showed the typical abnormal density of bone 
throughout the skeleton. In the skull there was 
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no evidence of pneuniatiz^'jon of the sinuses. 
There were no fractures tiiough pathological 
fractures are frequent in tfr?^ease. The nasal 
bones were so thick that the-^piratory lumen 
was obstructed and caused post-nasal clearing 
noises which probably led to the two adenoid 
operations to which the boy had been subjected. 

The cause of the unbridled calcium metabo- 
lism in this disease is not known. Blood chem- 
istry studies show no characteristic abnormal- 
ity. Death is usually caused by hydrocephalus, 
complications following bone injuries or inter- 
current disease. Few of the patients have 
reached an advanced age and there is no effec- 
tive treatment. The frequent anemia is due to 
encroachment of the calcium on the bone mar- 
row. The thickened skull bones exert pressure 
on the structures inside the skull which may 
cause hebetude, hydrocephalus, headache, vom- 
iting or paralysis of cranial nerves, resulting in 
blindness, facial palsy or deafness . — Audrey G. 
Morgan. 


Bickel, William H., Ghormley, Ralph K., 
and Camp, John D. Osteogenesis imperfecta. 
Radiology, Feb., 1943, 40, 145-154. 

The authors discuss 40 cases of osteogenesis 
imperfecta seen at the Mayo Clinic. Eleven 
were of the hereditary type and the balance of 
the non-hereditary congenital type. The char- 
acteristic features of this disease are brittle 
bones, blue sclera and osteosclerosis. The cause 
is not known but it is probably some defect in 
the germ plasm. There were multiple fractures 
in all of these cases but one. Deafness occurred 
in 45.4 per cent of the hereditary type and 17.3 
per cent of the non-hereditary type. 

The skull usually showed a typical roentgen 
picture with thin cortex and only islands of 
dense bone. There were many wormian bodies, 
especially around the lambdoid and coronal su- 
tures. In the spinal column there was softening 
of the vertebrae with flattening and wedging of 
the bodies and ballooning of the interverbetral 
discs. The long bones showed a thin porotic cor- 
tex and enlarged marrow cavity. The shafts 
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were generally bowed. Small long bones such as 
the fibulae and ribs sometimes appeared in the 
roentgenogram as mere wisps of bone. In 7 cases 
of the hereditary type the roentgen findings 
were not typical. The bones were normal or 
only slightly porotic. These patients were aged 
thirty-two to fifty-four years. 

There is no known specific treatment for the 
disease. Subcutaneous injections of thymic ex- 
tract were given in 6 of these cases without 
marked Audrey G. Morgan. 

Johnstone, A. S. A case of osteochondritis in 

the sesamoid of the second metatarsal. Brit. 

y. Radiol., Nov., 1942, 75, 337-338. 

The author believes that no case of osteo- 
chondritis in the sesamoid of the second meta- 
tarsal has ever been described before. The pa- 
tient was a hospital sister thirty-two years of 
age who complained of slight pain and tender- 
ness of the sole of the right forefoot, aggra- 
vated by standing and relieved by rest. There 
was localized tenderness over the plantar sur- 
face of the second metatarsal. A roentgenogram 
April 22, 1940, showed some flattening of the 
sesamoid bone. There was a dense area in the 
center surrounded by a translucent ring. Out- 
side this the edges were irregular and beginning 
to show fragmentation. The corresponding 
sesamoid in the left foot was abnormally but 
uniformly dense. Roentgenograms in May 
and July of the same year showed the fragments 
more clearly defined and the translucent areas 
around them wider. Treatment consisted of 
wearing a pressure pad. Roentgenograms in 
February, 1942, showed reconstruction of bone 
in the affected sesamoid. The bone now showed 
uniform density. The appearance of the left 
sesamoid was unchanged. The diagnosis was 
confirmed by the restoration of bone structure 
after passing through the various stages of 
osteochondritis. The unchanged appearance of 
the left sesamoid for two years argues against 
avascular necrosis as the cause of this case. It 
was probably caused by slight, frequently re- 
peated trauma . — Audrey G. Morgan. 
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THE ROENTGENOGRAPHIC DIAGNOSIS OF THE 
SMALL CENTRAL PROTRUDED INTER- 
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MYELOGRAPHIC MEDIUM 

By MAJOR BENJAMIN COPLEMAN 
Medical Corps, Army of the United States 


INTRODUCTION 

T he characteristic lateral defect in the 
myelogram produced by the usual disc 
protrusion has become familiar through 
the studies of Hampton and Robinson,® 
Bradford and Spurling,^ and others. There 
is a small group of patients with disc pro- 
^Jitrusions in which this defect is not found 
during the course of the usual myelographic 
examination. 

It is the purpose of this report to describe 
the myelographic appearance in 5 such 
cases in which a small central protruded 
intervertebral disc was found at operation. 

Eck,® in describing the location of disc 
protrusions, says: “Less commonly it (the 
protrusion) may occur centrally with symp- 
toms of partial cord compression in the 
more severe cases, but with only moderate 
soreness in the milder cases. At some time 
following central rupture, however, the 
protruding material may migrate laterally 
with ensuing typical nerve root symp- 
toms.” Bradford and Spurling^ state: “A 
midline defect is unusual,” and “The diag- 
nosis of midline herniations is largely a 
roentgenographic problem because in such 
cases the symptoms are chiefly limited to 


the back without the characteristic radicu- 
lar findings.” Horwitz® expressed doubt as 
to “whether such a minimal lesion (a 
small central disc protrusion) would be pro- 
ductive of sufficient symptoms and signs 
to warrant exploration.” 

TECHNIQUE 

The practice of the Neurosurgical Sec- 
tion at this hospital has been to request a 
myelographic examination in every, case of 
suspected protruded intervertebral disc 
where the lesion has been incident to Army 
service. 

The patient is placed in the lateral re- 
cumbent position with his head towards the 
head end of the roentgenographic-roent- 
genoscopic tilt table. Care is taken, as with 
the usual lumbar puncture in this position, 
to see that both shoulders are in the same 
vertical plane, and that the head, trunk 
and knees are well flexed. 

After preparing the skin, the subcutane- 
ous tissues down to the interspinous liga- 
ments are injected with novocain solution 
at the site of puncture, usually the third, 
but occasionally the second, lumbar inter- 
space. On obtaining a free flow of spinal 
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fluid, the contents of one ampule of panto- 
paque, 3 cc., is injected firmly and steadily. 
If the injection is done hesitantly and inter- 
mittently, the opaque fluid may break up, 
into globules. 

The stilet of the lumbar puncture needle 
is then replaced, and the patient cautioned 
to turn over slowly so that he will lie flat 
on his abdomen. He is then moved so that 
the soles of his feet are placed firmly against 
the foot rest of the tilt table. 

This procedure usually leaves a homo- 
geneous column of pantopaque at the level 
of the third lumbar vertebra. The table is 
then tilted so that the opaque fluid de- 
scends the spinal canal slowly; the advanc- 
ing margin of the column is watched for 
slight deformities until the third lumbar 
interspace is bridged. If slight persisting 
deformities are observed, “spot” roentgeno- 
grams are made to show various degrees of 
development of the deformity. The table 
is tilted still further, and the fourth and 
fifth (lumbosacral) discs and the cul-de-sac 
are investigated roentgenoscopically and 
“spot” roentgenograms are made. The col- 
umn is then allowed to ascend the lumbar 
spine as the table is tilted towards the 
horizontal and the advancing edge is ob- 
served carefully for slight deformities. The 
last three interspaces are then roentgeno- 
scoped in each oblique and “spot” roent- 
genograms made. 

The patient is turned again into the 
prone position, and by tilting the table, the 
opaque column is maneuvered beneath the 
needle. The oil is aspirated and a roentgeno- 
scopic check made to be certain that as 
much of it was removed as was practicable. 
Using the over-the-table tube, a 10X12 
inch film, centering on the lumbar puncture 
needle, is exposed. This film is used to 
orient the small films properly. The needle 
is withdrawn, and the examination is at an 
end. 

Since most of the cases of protruded in- 
tervertebral disc have occurred at the 
fourth and fifth interspaces, only the last 
three interspaces are examined. This obvi- 
ates extensive roentgenoscopic radiation of 


the patient, and the exposure of an exces- 
sive number of films. Where the clinical 
examination indicates, the upper segments 
of the spine are examined. 

If a nerve sleeve fails to fill, the column is 
moved back and forth by tilting the table 
to “inject” the oil into the sleeve. The 
movement of the oil produced by coughing 
is also used as an aid. 

The roentgenograms are made with the 
roentgenoscopic tube using a “spot” film 
device. The anteroposterior and moderate 
oblique views are the only ones made. The 
lateral projection, made with the roentgen- 
ray beam either horizontal or vertical has 
not been as helpful as the oblique views. In 
addition, satisfactory roentgenograms are 
obtained much more readily in the oblique 
position. 

CASE REPORTS 

The 5 cases of small midline protruded 
intervertebral discs were detected by mye- 
lography using pantopaque. All were proved 
at operation. In each instance the patient 
obtained relief of symptoms following re- 
moval of the protruded disc. The cases 
formed part of a group of over 150 cases 
examined by myelography, 86 of which 
were operated upon. 

Case i. F. A. C., aged thirty-one. This 
soldier was admitted to a station hospital com- 
plaining of progressively severe backache fol- 
lowing Judo instruction. His back was strapped, 
but he could not get out of bed the next day. 
On examination, the patient listed to the left; 
straight-leg raising was limited to 30 degrees on 
the right and to 45 degrees on the left. There 
was localized tenderness over the left erector 
spinae. Clinical examination showed the lumbo- 
sacral joint to be normal. 

Examination at this hospital showed a slight 
scoliosis of the spine, convexity to the left. 
There was about 10 degrees’ limitation of mo- 
tion, and a positive Lasegue sign, on the right 
side. The right ankle jerk was diminished. 

The myelographic examination showed no 
abnormalities until the inferior margin of the 
opaque column was brought to the upper edge 
of the lumbosacral disc (Fig. i/>). At this point 
the edge of the pantopaque showed a defect, 
concave downwards, on the right side. As the 
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opaque material was slowly advanced across 
the interspace, it was seen to envelop pro- 
gressively a rounded defect on this side (Fig. 
ic). Yet when the interspace was completely 
bridged the column was apparently normal 
(Fig. la). On close inspection a small trans- 


sized defect was partially outlined on the left 
side (Fig. ib). In partial outline, the defect 
appeared larger and more prominent than when 
the oil column completely bridged the inter- 
vertebral space. 

At operation two weeks later, a small disc 



Fig. I. Case i. a, the pantopaque column, lying fully across the lumbosacral disc, shows no defect or altera- 
tion of the nerve sleeves, b, when the oil is allowed to enter the level of the interspace gradually, a defect is 
produced, concave downward, in the right side of the advancing edge, c, with the oil advanced still farther, 
a defect in the right side is more clearly outlined. Referring to {a), an area of slight translucency may be 
detected at this site. 4, in the oblique view, there is a characteristic defect in the anterior aspect of the 
pantopaque. 


lucent area can be made out at this site and 
there is a slight asymmetry in the levels of the 
nerve exits. The oblique myelogram (Fig. id) 
showed a defect on the anterior aspect which 
also suggested the diagnosis of a small pro- 
truded intervertebral disc. 

At operation a small central protruded disc 
was found and removed. 

Case ii. J. D. J., aged twenty-eight. This 
soldier had a moderate back injury in 1932, 
without residual difficulty. He began to experi- 
ence an ache in his lower back four weeks after 
admission. It was gradual in onset and of low 
intensity. It later became constant, and soon 
radiated to the left thigh and leg. The backache 
was aggravated by coughing and sitting. 

On physical examination, leg stretching was 
painful on the left. The left knee jerk was de- 
creased, and the ankle jerk absent. 

Myelographic examination showed a slight 
indentation in the left side of the pantopaque 
column at the level of the lumbrosacral disc 
(Fig. id). On allowing the edge of the opaque 
fluid to enter this area gradually, a moderate- 


protrusion, almost in the midline, was seen to 
push a flattened nerve root posteriorly and lat- 
erally. The disc substance was removed. 

Case hi. W. W. T. This soldier began to have 
pain in the small of the back in April, 1943, 
following a ride in a vehicle. The pain had be- 
come gradually worse, but still remained local- 
ized to the same area. The backache was ag- 
gravated by coughing, sneezing or bending. 

The back was tender to pressure over the 
third and fourth lumbar vertebrae. Flexion of 
the back was limited. He experienced pain when 
he returned to the upright position after bend- 
ing. The reflexes were active and equal. The 
hyperextension test was normal, as was the 
Lasegue sign. There were no sensory disturb- 
ances. All laboratory studies on the blood and 
urine were normal. 

Myelographic examination showed a pro- 
nounced defect in the right side of the panto- 
paque column when the edge of the oil was al- 
lowed gradually to enter the level of the fourth 
intervertebral space (Fig. 3, h and c); not only 
was this seen when the column was brought 
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Fig. 2. Case ii. a, there is slight flattening along the left side (arrow) which was persistent on several of the 
myelograms, when the edge of the oil was allowed to enter this region, there was evidence of a definite 
defect. The evidence noted in (a), without that observed in (i>) was insufficient for a diagnosis of a disc 
protrusion. 

downwards, but the lower margin of the defect seen (Fig. 3a), but there was a slight elevation 
was outlined when the oil was allowed to ascend of the left nerve root as compared with the 
from the cul-de-sac (Fig. 2d). When the oil right. The oblique projections also showed the 
bridged the entire interspace no defect could be defect in the opaque column (Fig. 3^). 



Fig. 3. Case iii. The myelograms are arranged so that the affected disc (fourth) lies at the same level in all. 
a, the full column of oil shows no defect or alteration of the nerve sleeves. />, no defect is seen as the oil en- 
ters the upper level of the interspace, c, as the oil slides just a little farther, it outlines the left side of a 
defect. 4, the oil was allowed to descend to the cul-de-sac and then brought upwards; the lower edge of the 
defect is outlined, e, the oblique view demonstrates a characteristic defect in the anterior aspect of the oil 
column. 
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At operation, a centrally situated disc pro- 
trusion was discovered and the disc substance 
removed. 

Case iv. F. M. N., aged thirty. In January, 
1943, this patient noted low backache while do- 
ing desk work. About a month later he had a 
severe attack of backache, without radiating 
pain, which lasted three or four days. About 
two months after the onset of the original pain, 
he had another severe attack, this time with 
severe pain in his left leg. He improved slowly 
with bed rest. A month later he was hospitalized 


On myelographic examination, a small con- 
cavity was noted in the lower edge of the panto- 
paque column at the lumbosacral interspace 
(Fig. 4^). When the entire interspace was 
bridged by the opaque oil, no defect could be 
seen (Fig. 4«). These findings were not dis- 
covered during the roentgenoscopic examina- 
tion. A small amount of pantopaque remained 
in the dural sac, so the patient was re-exam- 
ined. Even though the amount of oil was small, 
it appeared to surround the upper pole of a 
small disc protrusion (Fig. 4, c and d). Another 



I'lG. 4. Case IV. a, the appearance of the pantopaque column is normal when the interspace is fully covered. 
A a defect, concave downwards, at the inferior margin appeared to outline the upper edge of a disc protru- 
sion. This had not been noted during the roentgenoscopic examination, c and d, the patient was recalled, 
and although the amount of oil remainingwasverysmall,itcouldbemade to outline theuppermargin of a 
small protruded disc, e and/, in order to verify these findings, the myelographic examination was repeated 
at a later date. A defect is again demonstrated. Oblique views confirmed the diagnosis of a disc protrusion. 


for persistent back pain, with radiation to his 
left leg, which was aggravated by coughing and 
sneezing. 

There was deep tenderness at the level of the 
fourth lumbar vertebra on the left side. Hyper- 
extension of the leg was limited by pain. 
Straight leg raising was possible to 85 degrees 
on the right and 50 degrees on the left, with a 
positive Las^gue sign on this side. There was a 
zone of hyperesthesia to pin prick on the lateral 
aspect of the left lower leg and the external 
malleolus. The left ankle jerk was slightly de- 
creased and easily exhausted 


examination with the full amount (3 cc.) of the 
oil definitely outlined the small protrusion 
which had been suggested at the time of the 
first myelographic examination (Fig. 4, e and 
f) . There was evidence also of a small protrusion 
of the fourth lumbar disc. 

At operation, a small but definite central 
protrusion was seen at the lumbosacral disc, 
accompanied by localized scarring of the pos- 
terior longitudinal ligament. 

Case v. J. A. K., aged twenty-four. While on 
maneuvers in October, 1941, a vehicle in which 
this soldier was a passenger overturned. He 
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Fig. 5. Case v. The margins of the interspace in (a) are retouched. The interspace is at the same level in 
all of the illustrations, a, b and c show the persistent translucency at the intervertebral interspace with a 
suggestion of a constriction in this region, d, the oblique view indicates the diagnosis of a protruded disc 


suffered an acute jlow back strain which inca- 
pacitated him for three days. Since then he has 
had constant low back pain, which was worse 
on arising in the morning. He had suffered 
acute attacks of left sciatic pain which lasted 
from a few minutes to several days. Coughing 
often aggravated the pain. 

There was deep tenderness at the left side of 
the third lumbar vertebra. Flexion was one-half 
of normal; all other movements were normal. 
Straight leg raising was impaired, and a positive 
Lasegue sign was present on the left side. Naff- 
ziger’s sign was also positive. The knee and 
ankle joints -were normal. There were no sensory 
changes. 

The myelographic examination showed no 


defect in the margins of the pantopaque col- 
umn, but did show a persistent localized trans- 
lucency in the midline at the level of the third 
lumbar interspace (Fig. 5, a, b and c). The ob- 
lique views showed an indentation at the ante- 
rior aspect of the opaque column (Fig. $d). 

At operation, on exposure of the left side of 
the third lumbar interspace the nerve sheath 
was seen to be pushed posteriorly and slightly 
laterally; it was adherent to a large protrusion 
of the third lumbar intervertebral disc; the 
dis,c was removed. 

DISCUSSION 

In this group of cases — all central disc 
protrusions — ^4 were detected by careful 
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observation of the slowly advancing edge 
of the pantopaque column to outline a 
small herniation or rupture of the disc sub- 
stance. In 4 of the 5 cases the outline of the 
oil column was practically normal when it 
completely bridged the level of the protru- 
sion aside from asymmetry of the nerve 
exits. In the other case (Case ii) there was 
a slight deformity which in itself was in- 
sufficient to warrant a positive diagnosis. In 
I of the cases (Case v) only a translucent 
area in the frontal projection suggested the 
presence of the small disc protrusion. 

The defect in each case was small, yet 
in each case it was productive of pain and, 
in each case, relief from the pain was ob- 
tained after removal of the protruding disc. 

The discovery of these lesions was un- 
doubtedly facilitated by the use of panto- 
paque. This new opaque myelographic me- 
dium was introduced within the past two 
years. Clinical use at this hospital in over 
1 50 myelographic examinations in the pe- 
riod of slightly over a year has supplied 
convincing proof of its many advantageous 
properties. 

Contrast myelography, first described by 
Dandy^ in 1919 has since come into con- 
siderable use, particularly in the detection 
and localization of protruded interverte- 
bral discs. Air was the first contrast sub- 
stance suggested and used. It is still 
staunchly advocated by a few, although the 
consensus that its accuracy and definition 
are well below that of lipiodol can hardly 
be questioned. This latter substance, in- 
troduced by Forestier and Sicard,^ came 
into extensive use. Thorotrast, despite its 
many desirable features, is not used be- 
cause of its radioactivity and the incon- 
venience encountered in its complete re- 
moval. 

Of late there has been a great decrease in 
the use of lipiodol in spite of the excellent 
use which had been made of it in the past. 
This may be due in part to occasional clin- 
ical reactions, the frequent difficulty en- 
countered in its removal and the aggrava- 
tion of symptoms which frequently occur 
when it is incompletely removed. 


Pantopaque is a very freely flowing, oily 
substance which has given the distinct im- 
pression that it has less tendency to break 
up into globules than does lipiodol. It main- 
tains itself in a homogeneous column, which 
fills the nerve sleeves very readily. 

Pantopaque casts an excellent shadow on 
the roentgenogram but it is not so opaque 
that it obscures fine gradations of density. 
It is not radioactive. It is a stable solution 
which is not miscible with spinal fluid. 
Chemically it is a mixture of ethyl esters 
of isomeric iodophenylundecylic acids. The 
material has proved to be nontoxic both 
on experimental and clinical use. In most 
of the patients all but a few droplets has 
been removed. Occasionally, because the 
needle was somewhat off center, it was 
found impossible to remove any or all of it. 

In all but one of the patients in whom the 
opaque material has been allowed to re- 
main, no ill effects of any kind were suf- 
fered.® There were no symptoms other than 
those for which the patients were admitted 
to the hospital. This includes 2 of the pa- 
tients examined for cervical protruded discs 
in whom a small amount of pantopaque 
entered the cranial cavity. One case in 
which the material was inadvertently in- 
jected epidurally also showed no symptoms 
or reactions to the drug. The only case in 
which symptoms occurred was a recent 
patient whose upper dorsal spine was 
examined; about i cc. of the material en- 
tered the cranial cavity in the region of the 
pontine cistern. This patient became nause- 
ated and vomited. It is conceivable that 
the reaction was not specific for pantopaque 
but could have been produced by any fluid 
which had been displaced in the same way. 

Pantopaque is said to be absorbed slowly 
(about I cc. a year).® We have had no fol- 
low-up studies longer than six months after 
the original examination and therefore can- 
not attest to its absorbability. Since the 
material is so innocuous and unproductive 
of reactions, the question of absorbability 
seems unimportant, either clinically or 
medicolegally. Most of the pantopaque in 
the few patients examined up to six months 
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after myelography had remained freely 
movable; the rest usually extended along 
the lumbar or pelvic nerves. It may be de- 
duced from this that a reactive arachnoid- 
itis has not resulted. 

The great variety of conditions with low 
back pain, with or without sciatic radiation 
as a manifestation, makes a differential di- 
agnosis difficult from a clinical point of 
view. While it is true that a well developed 
case of protruded intervertebral disc may 
be detected in the majority of the cases 
(about 60 per cent)^ by clinical examina- 
tion alone, it seems unreasonable to resort 
to exploratory procedures in the other cases 
when a harmless and easily performed 
method of investigation is available. 

The accuracy of the procedure using 
pantopaque can logically be expected to be 
greater than that of the clinical investiga- 
tion alone. With very few exceptions, in ex- 
perienced hands, this method will permit 
discovery of a disc lesion. It lends itself 
admirably to the detection of the early 
small protruded disc, which has been dem- 
onstrated to our satisfaction as the causa- 
tive lesion in a small group of cases of 
troublesome low backache. 

The myelographic examination will also 
demonstrate the level of the protrusion, 
whether it is single or multiple, and, fre- 
quently, whether- the defect is due to a disc 
lesion or a tumor. 

SUMMARY AND CONCLUSIONS 

The characteristic lateral defect in the 
opaque oil column which is indicative of a 
protruded intervertebral disc is absent in a 
small but significant group of cases when 
careful roentgenoscopic observation of the 
moving opaque column is employed. Fre- 
quently the patients -in this group complain 
of low back pain which does not radiate 
early in the course of the disease. Often 
there is serious doubt from the clinical ex- 
amination concerning the diagnosis of a 


protruded disc unless myelographic evi- 
dence of a small central disc protrusion is 
elicited. 

In the performance of myelography in 
cases which are suspected of suffering from 
disc protrusion it is important to allow the 
edge of the oil column to advance slowly 
and gradually so that the margins of a 
small protrusion will be outlined before the 
bulk of the oil obscures it. Five cases of 
small central disc protrusions were dis- 
covered in this way. 

The myelographic examination is greatly 
facilitated by the use of pantopaque, a 
new medium developed especially for this 
purpose. It is of low viscosity, unproduc- 
tive of reactions, tends to remain homoge- 
neous, and is not excessively opaque. 

Appreciation is expressed to Dr. M. L. Sussman 
for his helpful suggestions in the preparation of this 
paper. 
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IODIZED OIL MYELOGRAPHY OF THE 
CERVICAL SPINE* 

OBSERVATIONS ON THE NORMAL AND ON FIVE PATIENTS WITH 
RUPTURED INTERVERTEBRAL DISCS OF THE 
LOWER CERVICAL SPINE 

By BERNARD S. EPSTEIN, M.D., and LEO M. DAVIDOFF, M.D. 

BROOKLYN, NEW YORK 


A lthough widespread attention has 
been directed to the diagnosis of her- 
niations of the nucleus pulposus of the 
lower lumbar spine, similar lesions in the 
lower cervical region have also been de- 
scribed. Love and Walsh® and Dandy^ re- 
ported that ruptured discs occur in the 
lower lumbar region in approximately 96 
per cent of cases, Mixter and Ayer,® how- 
ever, encountered 8 patients out of 34 in 
whom the protrusion of the nucleus pul- 
posus occurred in the lower cervical region. 
Hawk^ collected 16 such cases and reported 
I additional patient. Semmes and Mur- 
phey® ventured the opinion that the inci- 
dence of this lesion is not infrequent in their 
report on the syndrome of unilateral rup- 
ture of the sixth cervical intervetebral disc. 

The roentgenologic approach to the diag- 
nosis of herniation of the nucleus pulposus 
of the lower cervical spine, particularly 
iodized oil myelography, merits further 
attention, Stookey® ascribes some signifi- 
cance to narrowing of the intervertebral 
spaces in this diagnosis when accompanied 
by definite neurologic signs suggestive of 
one of the syndromes of spinal cord com- 
pression or root pain. However, he deemed 
It inadvisable to use iodized oil because it 
might enter the basal cisterns and possibly 
the cranial cavity over the cerebral cortex. 
Semmes and Murphey concluded that in 
their patients the diagnosis could be made 
more accurately by clinical means than by 
the use of contrast media. Neither reported 
myelographic observations, although the 
latter mentioned that one of their patients 
had had iodized oil studies elsewhere with 
negative results. 


We have had the opportunity of studying 
5 patients with rupture of the nucleus pul- 
posus of the lower cervical spine. There 
were 76 patients in our entire series of rup- 
tured discs, the remaining 71 occurring in 
the lower lumbar region. Oil myelography 
as well as routine roentgenographic studies 
of the affected region were made on each 
of 38 patients, and operative confirmation 
was obtained in all. 

Myelography was performed after the in- 
stillation of 1.5 to 1 cc. of pantopaque or 
lipiodol into the lum bar subarachnoid space. 
The patient was then placed face down on a 
motor driven tilt table equipped with a de- 
vice for spot film roentgenography. With 
the patient held securely in place, the table 
was tilted and the movement of the oil 
column followed roentgenoscopically. It 
was necessary to invert the patient to an 
angle of from 70 to 85 degrees for the oil to 
enter the upper thoracic and lower cervical 
regions. The movement of the table was 
under the control of the observer, so that if 
the oil passed too rapidly into the lower cer- 
vical canal the table could be returned 
promptly to the horizontal position. In this 
way it was possible to prevent the entrance 
of the opaque medium into the cranial 
cavity. 

OBSERVATIONS ON NORMALS 

It was considered essential to familiarize 
ourselves with normal myelographic find- 
ings in tlie cervical spinal canal. This was 
done on 8 patients in whom myelography 
was indicated for other reasons and who 
had no symptoms or signs referable to the 
cervical region. 


f BiSwvn*'' Service of Dr. L. M. Davidoff and the Radiologic Service of Dr. M. G. Wasch, The Jewish Hospital 
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While the opaque medium flowed 
through the lumbar spine it passed as a 
solid column. Approaching the thoracic 
spine, particularly the cephalad third, 
there was a definite tendency for the oil to 
break up into various sized droplets. When 
this occurred it was necessary to repeat the 
examination after returning the patient to 
the erect position to permit the oil to col- 
lect in the lumbar sac. A satisfactory ex- 
amination could not be made unless the oil 
was kept in as complete a column as possi- 
ble. 

Assuming that the opaque medium 
passed satisfactorily as a solid column into 
the cervical canal, the observer had to be 
alert to detect the changes which occurred 
at the level of the lower three cervical ver- 
tebrae. There is a normal hesitation at the 
region of the distal portion of the cervical 
canal which is very transitory. Following 
this pause the column usually passed to 
either side of the canal, outlining the axil- 
lary pouches as tiny triangular shadows 
with their apices directed laterally follow- 
ing the configuration of the cervical nerves 
as they pass through the intervertebral 
foramina (see Fig. i, i and 3). It was diffi- 
cult to fill the entire cervical canal, but it 
could be accomplished by tilting the patient 
up and down to collect the oil in the lower 
cervical canal. 

These observations assume added impor- 
tance because the myelographic changes as- 
sociated with herniation of the nucleus pul- 
posus of the lower cervical spine reported 
here are principally changes in the rate of 
flow and appearance of the oil column. 

OBSERVATIONS ON PATIENTS WITH HER- 
NIATION OF THE NUCLEUS PULPOSUS 
OF THE LOWER CERVICAL SPINE 

Four of the patients with herniations of 
the nucleus pulposus of the lower cervical 
spine presented a roentgenologic picture of 
partial obstruction to the passage of iodized 
oil in the affected region which was fairly 
uniform, could be repeated on the same pa- 
tient with identical results and has not to 
our knowledge been described up to the 


present time. The fifth patient had a com- 
plete cerebrospinal fluid block. 

The following observations were common 
to 4 patients. As the oil column approached 
the lower cervical region, which occurred 
when the patient was almost inverted and 
usually after several attempts, it halted 
briefly but definitely longer than normal at 
the level of the lesion, -changing its appear- 
ance to a large globule with a flat or convex 
base directed cephalad. After a few seconds 
a thin trickle of oil appeared either to one 
or both sides of the lesion. As the obstruc- 
tion was passed the oil fell in various sized 
droplets with increased speed toward the 
cisterna magna. 

Although the delay in the passage of the 
iodized oil' at the site of the lesion was brief 
a few serial spot roentgenograms could be 
made of the process. Adequate information 
was usually obtained without oil entering 
the cranial cavity. In i patient some lipiodol 
entered the cisterna magna but emerged 
after the patient had been placed in a semi- 
erect position for a few hours. 

On the spot roentgenograms the oil was 
first seen gathered in a large globule with a 
flat or convex base simulating a cap-like 
configuration. Successive roentgenograms 
showed a thin trickle of oil passing to one 
or both sides of the spinal canal for 2 to 5 
cm. Beneath this and between the lateral 
ribbons of oil, droplets were scattered. 
Viewing the roentgenograms in the position 
in which they had been taken, i.e., head 
downwards, a characteristic appearance like 
that of an inverted “U” or “L” with broad 
base and thread-like arms with oil droplets 
beneath and between the arms was seen. 
In contrast with the normal appearance, 
the oil did not enter the axillary pouches. 

Our observations indicated that rup- 
tured intervertebral discs protruding into 
the lower cervical canal might result either 
in no obstruction or partial or complete 
block. In those patients with little or no 
cerebrospinal fluid block the myelograms re- 
sembled those described by Walker, Jes- 
sico and Marcovicld“ for intramedullary 
cord tumors. However, several significant 
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differences were noted. Intramedullary cord 
tumors act on iodized oil within the spinal 
canal by compressing the oil between the 
tumor mass and the periphery. This results 
in a cap-like defect proximal to which lat- 
eral streaks may extend for several seg- 
ments on one or both sides of the canal, 
depending on the length and diameter of 


myelographic characteristics of herniation 
of the intervertebral disc in the lower cervi- 
cal region are transitory, while an intra- 
medullary spinal cord tumor produces a 
more or less fixed appearance. 

Complete intraspinal block occurred in i 
patient out of the 5 reported here. When 
present it cannot be distinguished from that 



Fig. j. Spot roentgenogram made with the patient inverted during iodized oil myelography of the cervical 
spine in a normal individual. Most of the opaque oil has passed to either side of the spinal canal outlining 
the axillary pouches. Oil droplets are present between the lateral ribbons and are gathered at the inter- 
space between the sixth and seventh cervical vertebrae. 

Fig. a. Spot roentgenogram made during iodized oil myelography of a normal cervical region. The axillary 
pouches are well filled, and the iodized oil at the time this roentgenogram was made had assumed a rapidly 
transient “U” appearance. 

Fig. 3. Spot roentgenogram showing the entire cervical canal filled with iodized oil. The 

axillary pouches are well portrayed. 


the tumor. Small triangular protrusions 
may be seen between the pedicles due to 
lipiodol in the axillary pouches, as can be 
noted on the illustrations in the paper by 
these authors.’® In the presence of a herni- 
ated disc of the lower cervical spine the cap- 
like defect is transitory and unless watched 
for carefully may be overlooked. The lateral 
streaks are shorter, and the opaque oil does 
not gather in the axillary pouches. The 
presence of oil droplets between the lateral 
streaks is significant because it indicates 
the absence of a mass in that region. The 


due to extramedullary tumors. The latter, 
in contrast with herniated discs, are often 
associated with changes in the adjacent os- 
seous and soft tissue structures which may 
be of diagnostic importance.® 

Other uncommon conditions such as a 
cyst of the spinal cord,’ or syringomyelia,^ 
or a perineural fibroblastoma* may simu- 
late an intramedullary tumor and therefore 
might be confused with a herniated disc in 
the lower cervical region. 

* XJnreported verified cases operated upon at the Jewish 
Hospital. 
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REPORT OF CASES 

Case i. J. L.^ male, aged forty-nine, first 
noted difficulty in using his left leg while walk- 
ing and weakness of his left hand three months 
before admission. He had been aware of a tin- 
gling “pins and needles” sensation in his left 
hand prior to this. One month before admission 
tingling appeared in his right hand. 

Physical examination revealed partial ptosis 


September, 1944 

The cerebrospinal fluid was crystal clear, and 
normal hydrodynamic responses were obtained. 
The protein content was 47 mg. per 100 cc. 

Anteroposterior and lateral roentgenograms 
of the cervical spine revealed slight arthritic 
changes in the lower cervical vertebrae with 
normal interspaces. Myelography after the in- 
stillation of 2 cc. of pantopaque in the lumbar 
sac showed free passage of the opaque medium 



Fig. 4. Case i. Spot roentgenogram with the patient inverted. The Jipiodol assumes a ‘U appearance which 
is more lasting than normal, with droplets of oil beneath and between the lateral streaks. 

Fig. 5. Case ii. spot roentgenogram taken just as the oil reached the site of the lesion. The pantopaque 
column presents a cap-like deformity which might be confused either with an intramedullary or an extra- 
medullary tumor. B, spot roentgenogram a few seconds later. The lateral streaks of iodized oil are broken, 
and oil droplets are seen between them. 


of his left upper eyelid. There was weakness of 
his left upper extremity with ataxia and adi- 
adokokinesis. A left Hoffmann sign was elicited. 
The abdominal reflexes were diminished on the 
left side. The knee jerks were hyperactive bi- 
laterally. There was bilateral ankle clonus and 
patellar clonus on the left side. A positive 
Babinski sign was present on the right. Position 
sense of the right big toe was impaired, and 
vibratory sense of both lower extremities was 
diminished. Pain sensation was decreased on 
the right side from the level of the sixth tho- 
racic segment down, but the saddle area was 
spared. There was spasticity of both lower 
limbs, more marked on the left side. 


through the lumbar and thoracic canal. At the 
level of the interspace between the fifth and 
sixth cervical vertebrae there was a temporary 
obstruction, and the column changed its ap- 
pearance momentarily to a large globule with 
a flat base. Soon thereafter the opaque oil 
passed to either side of the cervical canal. 
Roentgenograms made during this time re- 
vealed a “U”-shaped configuration with drop- 
lets of oil beneath the base of the “U.” 

At operation a definite herniated disc was 
found between the fifth and sixth cervical verte- 
brae compressing the spinal cord anteriorly. 
The herniation protruded on both sides. The 
pia-arachnoid vessels were markedly injected 
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and there were numerous adhesions between 
the arachnoid and dura. The adhesions were 
broken and the laminectomy was affected to act 
as a decompression. Only slight subjective im- 
provement followed the operation. 

Case ii. B. G., female, aged forty-five, sud- 
denly noted weakness and numbness in both 
legs about six weeks before admission. Her legs 
felt “heavy” and she had to drag them in an 
effort to walk. There was no pain at this time, 
and her symptoms were attributed to her dia- 
betic condition. Two weeks before admission 
she had severe low back pain on arising in the 
morning. The pain was sharp and did not radi- 
ate until two days later when it extended to 
both flanks, abdomen and the upper gluteal re- 
gions. There was no history of lifting or strain- 
ing. 

Physical examination revealed the deep re- 
flexes to be equal and active. Normal plantar 
responses were obtained bilaterally. The abdom- 
inal reflexes were absent. No motor weakness 
or atrophy was found. There were moderate 
subjective changes consisting of hyperalgesia 
below the level of the sixth thoracic segment 
anteriorly. Pain and temperature sensations 
were unimpaired. 

The cerebrospinal fluid was crystal clear. 
There was a partial block, the initial pressure 
being I40 mm. and the final pressure after the 
removal of 10 cc. of fluid being zero. The cere- 
brospinal fluid proteins were 74 mg. per 100 cc. 

Anteroposterior and lateral roentgenograms 
of the cervical spine showed normal bodies and 
interspaces. Oil myelography after the injection 
of a cc. of pantopaque into the caudal sac re- 
vealed a partial obstruction at the level of the 
interspace between the sixth and seventh cervi- 
cal vertebrae. The oil then trickled to either 
side of the spinal canal and several droplets fell 
cephalad. Spot roentgenograms confirmed these 
observations which were reported as suggestive 
of a herniated disc at this site. 

.'\t operation a laminectomy of the fifth, sixth 
and seventh cervical vertebrae and the first 
thoracic vertebra was performed. On the left 
side of the cord between the sixth and seventh 
cervical vertebrae there was a posterior bulge of 
the anterior surface of the canal, the appear- 
ance of which was quite suggestive of a posterior 
herniation of the intervertebral disc. Removal 
\\as deemed inadvisable. There was no definite 
improvement after operation. 


Case hi. E. G., male, aged sixty-one, first 
noted spasmodic clonic contractions of his left 
leg one year before admission. These occurred 
several times a week, principally at night. There 
was no pain associated with them, nor was there 
any history of trauma or strain. About six 
months later pain appeared in his right 
shoulder, followed by tremors of the right up- 
per extremity, weakness and poor coordination 
of the movements of his right hand. The pain in 
his right shoulder was increased by coughing. 
He also complained of choking sensations in 
the sternal region, but cardiologic examination 
including electrocardiographic and roentgen- 
ologic studies showed no evidence of heart dis- 
ease. 

Physical examination revealed his left pupil 
to be smaller than the right, with enophthalmos 
of the left eye and slight ptosis of the left lid. 
The cranial nerves were intact. There was dim- 
inution of pain sensation on the right side from 
the level of the third cervical vertebra down- 
ward, with the saddle area spared. The deep 
reflexes were equal and active. Slight ataxia 
was noted in the heel to knee test bilaterally. A 
positive Babinski sign was elicited on the left 
side. Vibratory sense was unimpaired. 

The cerebrospinal fluid was crystal clear, and 
normal hydrodynamic responses were elicited. 
The cerebrospinal fluid protein content was 70 
mg. per 100 cc. 

Anteroposterior and right lateral roentgeno- 
grams of the cervical spine revealed marked 
hypertrophic osteoarthritis, particularly of the 
lower cervical segments, with narrowing of the 
lower intervertebral spaces. 

Myelography after the instillation of 2, cc. of 
lipiodol revealed a temporary obstruction at 
the level of the sixth cervical vertebra. After a 
brief delay a thin stream of oil passed to the left 
side of the canal resulting in an “L”-shaped 
shadow which was considered suggestive of a 
herniation of the nucleus pulposus. 

At operation a ruptured disc was found on 
the left side of the sixth cervical intervertebral 
space. The dura over this region was opened and 
dense adhesions of the pia-arachnoid to the en- 
tire surface of the dura were found. A decom- 
pression of the lower cervical canal was affected 
by means of laminectomy of the fourth, fifth 
and sixth cervical vertebrae. The mass protrud- 
ing into the spinal canal was not attacked. After 
operation the patient suffered a cerebral throm- 
bosis and died. Autopsy permission was denied. 
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Case iv. A. B., male, aged forty-seven, felt a 
sharp pain in his right shoulder ten months be- 
fore admission. This occurred while he was lift- 
ing a hundred pound weight onto a truck. The 
next day the pain radiated to the back of his 
neck, and his head was tilted towards the right 
side. This lasted two days, and attempts to 
bring his head back to the midline were quite 
painful. A few days later pain appeared in his 


weakness of the grip of his left hand, and 
definite intention tremor of his right hand, 
slight left foot drop was present, and there was 
poor coordination in the performance of the 
heel to knee test bilaterally. The abdominal re- 
flexes were diminished. Positive Hoffmann and 
Babinski signs were elicited on both sides, the 
right more active than the left. There was bi- 
lateral exhaustible ankle clonus. 



Fig. 6. Case in. Spot roentgenogram showing an “L” configuration of the iodized oil column. 

Fig. 7. Case iv. Spot roentgenogram showing “U” configuration of the lipiodol column. The oil does not 
gather in the axillary pouches of the lower cervical nerve roots. 

Fig. 8. Case v. Spot roentgenogram revealing a complete cerebrospinal fluid block. 


left shoulder. He was bedridden for the next 
six weeks, and the pain gradually subsided. He 
then returned to work, and was symptom free 
for two weeks. The pain recurred after a pro- 
longed period of driving. A spinal tap done soon 
thereafter was reported as normal. Four months 
before admission his gait became abnormal in 
that his toes hit the ground first while he was 
walking, and he had difficulty in maintaining 
his balance. About this time he began to feel 
numbness and coldness in his left great toe. 
Recently his finger tips became numb, and pins 
and needles sensations appeared. He also had 
difficulty in performing finer hand movements 
because of a progressive intention tremor in his 
right hand. The symptoms had become more 
marked up to his admission to the hospital. 

On physical examination there was a slight 


The cerebrospinal fluid was clear, and normal 
manometric responses were obtained. The cere- 
brospinal fluid protein content was increased to 
72 mg. per 100 cc. 

Anteroposterior and lateral roentgenograms 
of the cervical spine showed slight osteoar- 
thritic changes in the lower cervical vertebrae. 
Iodized oil myelography revealed a temporary 
obstruction at the fifth cervical interspace. A 
few seconds after the oil column reached this 
site lateral streaks of opaque oil could be seen 
passing to either side of the spinal canal result- 
ing in a “U” configuration. The spot roentgeno- 
grams confirmed these observations. 

At operation laminectomy of the fifth, sixth 
and part of the seventh cervical vertebrae was 
performed. A herniation of the nucleus pulposus 
between the fifth and sixth cervical vertebrae 


i> m 


VoL. 52, No. 3 


Iodized Oil Myelography of the Cervical Spine 


259 


was seen coming from the left side pushing the 
cord posteriorly and towards the right side. The 
anterior nerve roots were displaced posteriorly 
and inferiorly. 

After operation there was some improvement 
so far as his sensory disturbances were con- 
cerned, but the changes in gait persisted. 

Case v. J. B., male, aged fifty-seven, sud- 
denly felt a peculiar prickling sensation in both 
palms about five months before admission to 
the hospital. Six weeks later numbness appeared 
in both hands. Weakness and cramps of both 
hands followed. There was no recent history of 
trauma or unusual strain. His right lower limb 
had been amputated three years ago because of 
gangrene following trauma. 

Physical examination revealed weakness of 
both upper limbs, more marked on the right. 
There was beginning spasticity of his fingers. 
The deep reflexes in both upper extremities and 
the remainder of the left leg were increased. 
A bilateral Hoffmann sign was present, and 
the abdominal reflexes were diminished bilater- 
ally. There was loss of sensation to pain and 
temperature in a zone corresponding to the 
fourth cervical to first thoracic segments. Touch 
was preserved in this area. Position sense was 
markedly impaired in the fingers of both hands, 
and occasional errors were noted in his toes. 
Vibratory sense was diminished below the level 
of both clavicles. Stereognostic sense was im- 
paired in both hands. There were suggestive 
Oppenheim and Chaddock signs in his left foot. 

The cerebrospinal fluid was clear. A partial 
block was present, the initial pressure being 120 
mm., and the pressure after the removal of 10 
cc. of fluid being 62 mm. The total proteins 
were increased to 134 mg. per 100 cc. 

Anteroposterior and lateral roentgenograms 
of the cervical spine revealed advanced hyper- 
trophic osteoarthritis involving the lowermost 
vertebrae. Lipiodol myelography after the in- 
jection of 2 cc. of lipiodol revealed complete ob- 
struction at the interspace between the fifth 
and^ sixth cervical vertebrae. At operation a 
laminectomy of the fifth and sixth cervdcal 
vertebrae was performed. Extradural explora- 
tion revealed a large herniation of the inter- 
vertebral disc protruding toward the right side. 
The overlying nerve roots were stretched taut. 
The disc covild not be removed. After operation 
the patient noted considerable improvement in 
the power of his left upper extremity, but the 
right upper limb improved only slightly. 


COMMENT 

Four patients were men between the ages 
of forty-seven and sixty-one, and the fifth 
was a woman aged forty-five. One (Case 
iv) had a history of strain which was of 
clinical significance. One (Case iii) had sub- 
sternal pain which was readily distinguished 
from angina pectoris. Three of the hernia- 
tions of the nucleus pulposus occurred be- 
tween the sixth and seventh cervical ver- 
tebrae and two between the fifth and sixth. 

The distribution of pain was bizarre. In 
contradistinction to ruptured interverte- 
bral discs of the lower lumbar spine, where 
low back pain is a predominant symptom, 
patients with similar lesions in the lower 
cervical spine in this series had little pain 
referable to that area. Only i patient (Case 

iv) had pain in the base of the neck. An- 
other had pain in the lower lumbar region 
(Case ii) and 3 had no back pain at all. 
Weakness, paresthesias and pain in both 
upper limbs were observed in i patient 
(Case v). Right arm symptoms were noted 
in 2 patients (Cases iii and iv) and i had 
sensory disturbances in the left arm (Case 
i). Lower extremity pain, weakness and 
paresthesias occurred in 4 patients, and was 
absent in the one who had most of his 
symptoms referable to his upper extremi- 
ties. The latter was the patient who had a 
complete cerebrospinal fluid block (Case 

v) - 

The tendon reflexes were normal in 4 pa- 
tients, and were increased in the one with 
the complete cerebrospinal fluid block. A 
positive right Babinski sign was elicited in 2 
patients, a positive left Babinski sign was 
present in i, and a doubtful Babinski sign 
was observed in a fourth patient. One pa- 
tient (Case ii) had a normal flexor response. 
Position sense was normal in 3 patients, 
and impaired in the remaining 2 patients 
(Cases I and v). Vibratory sense was di- 
minished in 2 patients (Cases ii and v). 
Three showed changes in gait of a shuf- 
fling nature, and a foot drop was seen in 
one. Pain and temperature sensation was 
diminished in 4 patients, but the levels were 
bizarre. Touch sensation was impaired in 2, 
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both of whom had pain and temperature 
changes. 

The symptomatology in all 5 patients re- 
ported here was referable to the dorsal 
funiculi, the pyramidal tracts and the lateral 
and ventral spinothalamic tracts. The 
levels of the neurologic disturbances as de- 
termined clinically were at considerable 
variance with what might have been ex- 
pected from the location of the herniated 
discs. These patients fell into the syndrome 
of compression of the spinal cord described 
by Stookey® with bilateral or unilateral 
ventral pressure, with the effects of the 
pressure referable to both the upper and 
lower limbs. Root pain was also noted, but 
was not a predominating s5''mptom. 

The cerebrospinal fluid dynamics were 
normal in 3 patients, and 2 had partial 
blocks. Elevated protein content was found 
in all but one (Case i). 

Routine anteroposterior and lateral 
roentgenograms of the cervical spine re- 
vealed advanced hypertrophic osteoarthri- 
tis with narrowing of the lower interverte- 
bral spaces in 3 patients. We do not ascribe 
any definite significance to this finding, in- 
asmuch as it is frequent in patients of the 
same age who have no complaints referable 
either to the spine or the central nervous 
system. 

SUMMARY 

Routine roentgenographic and the clini- 
cal findings may be confusing in the diag- 
nosis of herniation of the nucleus pulposus 
of the lower cervical spine. 

The normal opaque oil myelographic 
findings in this region are described, and ob- 
servations made on five patients who had 
verified herniated discs of the lower cervical 
spine are reported. Myelography of the cer- 
vical canal is a procedure which can pro- 


vide valuable information, and which 
merits further study and careful evaluation. 
With care it is possible to perform the ex- 
amination without iodized oil entering the 
cranial cavity. In instances in which some 
of the opaque medium did enter the cis- 
terna magna no difficulty was encountered 
in returning it to the spinal canal after 
placing the patient in the upright position. 
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A lthough recent years have added 
considerably to our knowledge of low 
back pain, there are still many patients in 
whom the most painstaking clinical and 
roentgen examination fails to disclose a 
causative factor. The reason for this is 
probably to be found in the fact that there 
are many intervertebral soft tissue struc- 
tures which are invisible to the roentgen 
ray and inaccessible to clinical examina- 
tion. 

In search for more accurate roentgen 
diagnosis some authors have recommended 
that the spine be studied not only in its 
anatomical detail but also in its motion. 
So far, however, no one has attempted to 
analyze the vertebral movements in normal 
individuals and in patients suffering from 
low back pain. 

Before attempting this analysis, one 
should be familiar with the structures in- 
volved and with the stresses generated by 
motion. From an anatomical standpoint, 
the movement of the vertebrae is de- 
pendent on a normal muscular action and 
on the integrity of the intervertebral discs 
and of the posterior articular facets. The 
type of movement of the various spinal 
segments is determined by the direction of 
the planes of the posterior articulations. 
For instance, the plane of the posterior 
articulations of the cervical vertebrae is 
more nearly horizontal than in other seg- 
ments of the spine and this accounts for the 
greater mobility of this segment. In the 
dorsal spine, the facets are almost vertical 
so that this segment can rotate well, but 
does not flex freely from side to side. In 
the lumbar segment, the posterior articu- 
lations allow extension, flexion, and lateral 
flexion while only a slight amount of rota- 


tion is permitted by the articulations of the 
fourth and fifth lumbar vertebrae. 

The posterior articulations of the spine, 
strange as it may seem, are not shaped so 
that they will fit one another in the ex- 
treme degrees of motion. In extreme flexion 
and extreme extension of two vertebrae of 
the lumbar type, the posterior articular 
facets will touch each other at an angle 
and over a limited surface. This fact 
creates strains upon certain regions of the 
articular cartilages (Fig. i). 

The intervertebral discs form a very 
versatile type of joint and would allow 
motion in all directions were it not for the 
guiding action of the posterior articula- 
tions. This guiding action accounts for the 
fact that the flexion of the spine is accom- 
panied by a slight forward displacement 
of the vertebrae while the extension is ac- 
companied by a slight backward motion. 

The motion of the vertebrae creates a 
series of stresses in the intervertebral discs. 
With the spine in flexion the discs become 
wedge shaped and this causes a tendency 
of the nuclear substance to slide backward 
toward the open side of the wedge (Fig. i). 
The reverse holds true in extension. This 
tendency of the nuclear substance to slide 
back and forth is restrained by the annulus 
fibrosus and by the many fibrils which bind 
the soft nuclear substance to the vertebral 
bodies above and below. The solid bond of 
the nuclear substance to the vertebral 
bodies is easily seen upon sectioning an in- 
tervertebral disc. The nuclear substance is 
soft and jelly like, but cannot be easily 
displaced. 

A factor of great importance in the func- 
tion of the intervertebral discs is their in- 
ternal pressure. This pressure is the result 
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of the load and of the force of the elastic into a tough elastic casing. This intra- 
and connective fibers which compose the nuclear pressure is obviously essential to 
structure of the annulus and which con- the proper function of a disc and varies 




Fig. I. Stresses upon the Intervertebral discs and the posterior articular 
facets created by extreme flexion and extreme extension. 


strict and limit the incompressible nuclear 
substance. An intervertebral disc may be 
thus likened to a tire in which an incom- 
pressible semifluid material has been forced 



Fig. a. Method of immobilizing the pelvis for the 
motion study of the lumbosacral spine. 


with the load to which the disc is subjected. 
For instance, the pressure within the cervi- 
cal discs is bound to be much lower than 
that within the discs of the lumbar region. 
If we assume that the weight of the trunk 
above the fifth lumbar disc is loo pounds 
and the surface of the disc is i square inch, 
then this disc may have to support a pres- 
sure of 200 or 300 pounds during the lift- 
ing of some weight, and as much as 400 
or 500 pounds during a fall. 

From this rather sketchy review, it ap- 
pears that the normal movements of the 
spine are connected with several factors 
and that these include muscular pull, load 
upon the discs, intranuclear pressure, and 
the condition of the articular facets. These 
factors vary with the various regions of the 
vertebral column and are altered by certain 
pathological conditions. 

A little over a year ago it occurred to me 
that it should be possible to give a roent- 
genological demonstration of the pattern 
of motion of the various vertebral seg- 
ments. By taking three roentgenograms of 
the lumbosacral spine in the lateral posi- 
tion, one with the spine at rest, one with 
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the spine in flexion, and one with the spine 
in extension, I was able to see that, after 
superimposing the sacrum in the three 
roentgenograms, the shadows of the lower 
border of the fifth lumbar crossed each 
other in a definite manner. These roent- 
genograms were taken with the patient 
recumbent. Later on, a technique was de- 
veloped which allowed the study of verte- 
bral motion while the spine supported the 
weight of the body. This technique re- 


263 

films are exposed, one with the trunk erect, 
one with the trunk in maximum flexion, 
and one with the trunk in maximum ex- 
tension, taking care that all the exposures 
are made with the spine in a strictly vertical 
sagittal plane. These three roentgeno- 
grams usually show the sacrum and the 
last two or three lumbar vertebrae in true 
profile so that the shadow of each of these 
structures is superimposable on the shadow 
of the same structure in all roentgenograms. 



Fig. 3. Method of marking the three roentgenograms for the study of vertebral motion. 


quires the use of a special seat, the essential 
features of which are shown in Figure 2. The 
patient sits in this device with the trunk 
erect so that the spine supports its normal 
load. A back rest extends as high as the 
upper limit of the sacrum. The pelvis is 
immobilized by the backward pull of two 
straps attached to a horizontal bar resting 
against the anterosuperior iliac spines. The 
horizontal bar is held down by two other 
straps secured to the bottom of the seat. 
The roentgen-ray beam is horizontal, and 
a small cone minimizes secondary radia- 
tion. The film is held by a rack on the 
side opposite the roentgen tube. Three 


If this is not the case, referring points can- 
not be found and the study of vertebral 
motion should not be attempted. Only after 
having obtained a good set of roentgeno- 
grams can one proceed with their com- 
parison and study. 

The roentgenogram obtained with the 
trunk erect (Fig. 3, A) is placed on an 
illuminator, and, with a sharp pointed 
pencil, straight lines are drawn tangential 
to the lower contours of all the vertebrae to 
be studied. The roentgenogram obtained 
with the trunk in flexion (Fig. 3, B) is then 
placed over roentgenogram A, and the con- 
tours of each vertebra in the two roent- 
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genograms are superimposed as accurately 
as possible; th’en lines corresponding to the 
lines already drawn on roentgenogram A 
are drawn on roentgenogram B. This 
process is then repeated by superimposing 
A and the roentgenogram taken in ex- 
tension (Fig. 3, C). These roentgenograms 



Fig. 4. Normal position of the fulcra of motion. 


are now ready for study. With the roent- 
genogram A uppermost, one superimposes 
the sacrum in A on B. Then one marks on 
roentgenogram A^ with a small circle, the 
point where the lines delineating the lower 
edge of the fifth lumbar vertebra in the 
two roentgenograms cross each other. This 
circle represents the fulcrum of flexion of 
the fifth lumbar vertebra. The next step is 
to superimpose the sacrum in roentgeno- 
grams A and C, and, to mark on A with a 
dot the crossing of the lines drawn at the 
lower edge of the fifth lumbar. This dot 
represents the fulcrum of extension of the 
fifth disc. 

This process is repeated for the fourth 
and for the third lumbar discs. 

So far no routine attempt has been made 
to study the motion of the vertebrae above 
the third lumbar because such a study 
would require a different and more com- 
plicated device. An attempt was made to 
study the lateral flexion of the lumbar 


spine, but was not pursued because the 
anteroposterior or posteroanterior views 
will give a good representation of only one 
disc at a time. 

It is obvious that the terms “fulcrum of 
flexion” and “fulcrum of extension,” al- 
though descriptive, are not very accurate. 
We are dealing with the flat surface of 
the vertebral body as it slides over the 
turgid nuclear substance and the marks on 
roentgenogram A actually represent the ex- 
treme points at which this surface is tan- 
gential to the ovoid shape of the nucleus. 
It should be understood that between the 
two extreme points there are many others 
which would be shown by roentgenograms 
taken in intermediate degrees of flexion and 
extension. 

Twenty individuals between the ages of 
nineteen and thirty-five years, without any 
previous history of backache and without 
roentgen findings of bone lesions^ were ex- 
amined with the technique described above. 
The fulcra of flexion and extension of the 
third, fourth, and fifth lumbar discs were 
found to lie within very narrow limits at 
about the center of the nuclei (Fig. 4). 
The average distance between fulcra was 5 
mm., with a minimum of 3 mm. and a 
maximum of 8 mm. The fulcrum of flexion 
was always anterior to the fulcrum of ex- 



Fig. 5. Spread of the fulcra of motion. 
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vertebral bodies themselves 


than one level, so that in these 15 patients, 
abnormal motion was found a total of 21 
times. The types of abnormal motion can 


tension. The ■ n • u 

showed a complex motion: in flexion they 
moved slightly forward and in extension 
there was a slight backward component. 

The pattern of motion of the lumbar 
spine in normal cases is evidently due to 
the rolling of the flat surfaces of the verte- 
bral bodies over the nuclei, while the 
vertebrae are being guided by the posterior 
articulations. This pattern is about what 
one would expect from the study of the 
anatomical structures involved. 

Thirty-five patients complaining of low 
back pain were studied with the same 
technique and the motion of their lumbar 
spines compared with that found in the 
normal individuals. 

Twenty of these patients showed normal 
motion; 15 showed deviations from normal. 

Of the 20 patients who had back pain 
with normal motion, 16 had no demon- 
strable bone lesions. Of these 16 patients, 
a had clinical symptoms of posterior hernia- 
tion of the nucleus pulposus. The lesions 
found in the remaining 4 patients are de- 
scribed in Tablet. 

Of the 15 patients who had back pain 
and abnormal motion, 8 had no evidence 
of bone lesions. Four of these 8 patients 
had clinical symptoms of a posterior her- 
niation of the nucleus. The bone lesions 
found in the remaining 7 patients are de- 
scribed in Table i. Only one disc per pa- 
tient was involved in 9 of the 15 patients 
showing abnormal motion. Six patients, 
however, showed abnormal motion at more 


be described as follows: 

In 5 discs the fulcra were separated more 



Fig. 6. Posterior displacement of the 
fulcra of motion. 


than normally, This was due to a con- 
temporaneous spread of both fulcra in 2 
discs (Fig. 5), to a forward displacement of 
the fulcrum of flexion in i disc, and a 
backward displacement of the fulcrum in 
extension in 2 discs. 

In 2 cases the fulcra were at normal dis- 
tances from each other but displaced back- 
ward close to the posterior edge of the disc 
(Fig. 6). 


Table I 


Number of cases with low back pain: 35 


Normal motion; 2.0 cases (54%) 

Abnormal motion; 15 cases (46%) 

Without bone lesions: 16 cases 


Without bone lesions: 9 cases 


With bone lesions: 4 cases 


With bone lesions; 7 cases 


Bone lesions found: 


Bone lesions found: 



Cases 

Cases 

Spondylolisthesis, grade i : 

I 

Spondylolisthesis, grade a; 

2 

Hypertrophic changes; 

1 

Hypertrophic changes: 

1 

Schmorl’s nodes; 

0 

Osteochondritis juvenilis: 

1 



Old compression fracture: 

I 



Unilateral sacralization of the fifth lumbar: 

2 
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In 4 discs there was a reversal of the 
normal position of the fulcra, with the ful- 
crum of flexion being placed posteriorly and 
fulcrum of extension anteriorly. Two of 
these also showed a marked increase in the 
distance between the fulcra (Fig. 7). 



Fig. 7. Reversal in the position of the 
fulcra of motion. 


In 2 discs the fulcrum of extension was 
displaced so far backward that it was 
found to be at the level of the posterior 
articulations (Fig. 8). 



Fig. 8. Displacement of the fulcrum of extension 
to the level of the articular processes. 


In 2 discs either the fulcrum of extension 
or that of flexion could be marked on 
roentgenogram A, but in the opposite 
movement, the vertebra above the disc 
moved up or down like a plunger so that 
the lines drawn at the lower edge of the 
body were parallel (Fig. 9). 

In 2 disks there was such limitation of 
flexion that no fulcrum of flexion could be 
established. 

In 2 discs there was no motion at all. 
Both of these discs were under partially 
sacralized fifth lumbar vertebrae. 

The disc most frequently involved was 
the fourth lumbar disc. 

Any attempt to explain abnormal verte- 
bral motion must take into consideration 



all the factors involved in the movements 
of the spine. 

The first factor to be considered is that 
of muscular action. The only abnormality 
of muscular action noted was spasm. This 
was present in 4 of the 15 patients who 
showed abnormal motion, but in 2 of these 
4 patients the muscle spasm disappeared 
following the administration of \ grain of 
morphine half an hour before their ex- 
amination. The 2 other patients still had 
some spasm at the time of the motion 
studies, but while one would expect muscle 
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spasm to affect the motion of all the lumbar 
vertebrae, in each of these patients only i 
disc was involved. It seems, therefore, that 
muscle spasm played no part in the pro- 
duction of abnormal motion. 

The second factor to be considered is the 
effect of the bony lesions found in 7 of the 
15 patients showing abnormal motion. 
Bone changes were certainly responsible for 
the lack of motion found in the 2 patients 
who had sacralization of the fifth lumbar 
vertebra, and for the abnormal motion 
found at the level of the lumbosacral disc 
of the 2 patients with spondylolisthesis. It 
must be noted, however, that in both pa- 
tients with spondylolisthesis, there was 
abnormal motion also at higher levels 
(Fig. 10), and that this abnormal motion at 
higher levels cannot be explained by the 
lesion found at the lumbosacral junction. 
The effects of the bony lesions found in the 
remaining patients must also be critically 
evaluated. In the patient showing old 
osteochondritis, this condition affected the 
whole lumbar spine, but only the fourth 
disc showed abnormal motion. In the pa- 
tient showing an old compression fracture, 
the abnormal motion was not at the disc 
adjacent to this fracture, but at a disc re- 
moved from it. It appears, therefore, that 
the abnormal motion in only 4 cases out of 
21 can be attributed to the presence of bone 
lesions. 

The third factor to be considered is the 
behavior of the posterior articulations of 
the spine. Recalling the stresses to which 
the articular facets are subjected during 
vertebral motion, it seems reasonable to 
assume that some damage to the sliding 
cartilages was responsible for the 2 in- 
stances in which there was posterior dis- 
placement of the fulcrum of extension to 
the level of the articular processes and, 
perhaps, for the 2 instances in which the 
motion was of a plunger type. 

There remain 13 instances of abnormal 
motion in which an explanation must be 
sought in some changes involving the in- 
vertebral discs. 

In order to gain an understanding of how 


changes in the intervertebral discs can 
affect motion of the spine, one must recall 
that their pathological conditions include 
the following: first, the normal aging 
process in which the nuclear substance 
gradually loses some of its water content; 



Fig. 10. Spondylolisthesis, grade I; spread of the 
fulcra at the fifth disc, spread and reversal of the 
fulcra at the fourth, articular type of motion at 
the third, normal motion at the second lumbar 
disc. 

second, the aseptic necrosis of the nucleus, 
which is also accompanied by loss of water; 
third, the herniation of the nuclear sub- 
stance outside of the annulus. All these 
conditions are associated with loss of 
nuclear volume and this loss of volume, 
without a simultaneous shrinkage of the 
annulus, must result in lowering of the in- 
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tranuclear pressure. The aseptic necrosis 
and the posterior herniation of the nucleus 
are also accompanied by necrosis of the 
fibrils binding the nucleus to the vertebral 
bodies and this produces an increased 
mobility of the nuclear substance. 

If one recalls the stresses to which nor- 
mal nuclei are subjected during the move- 
ments of the spine, one must assume that a 
diseased nucleus will withstand these 
stresses rather poorly. The poor function 
of a diseased nucleus is probably responsi- 
ble for the abnormal motion of the last 13 
cases. 

It is fully realized that a great deal of 
investigation will be necessary to establish 
the exact anatomical basis for the various 
types of abnormal motion. From a clinical 


standpoint, however, one should note that 
abnormal motion was found in a high per- 
centage of the patients who were examined 
because of low back pain. 

It is hoped that the presentation of this 
method for the roentgen analysis of verte- 
bral motion will stimulate further research 
in this field. 

CONCLUSIONS 

1. There is a definite pattern of verte- 
bral motion in the lumbar spine of normal 
individuals and this pattern can be demon- 
strated by roentgen examination. 

2. Various types of deviation from the 
normal pattern of motion were observed in 
a high percentage of the patients examined 
because of low back pain. 
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SEMILUNAR CARTILAGE 

TECHNIQUE AND ANALYSIS OF RESULTS IN 709 EXAMINATIONS 

By MAJOR LEONARD LONG* 
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T he positive and negative errors in the 
clinical diagnosis of injuries to the knee 
cartilages have been estimated at 15 per 
cent in one clinic (Schaer, quoted by 
Evans^). This undoubtedly is greater when 
the physician does not have special train- 
ing or experience in orthopedics. It be- 
comes of special importance in military 
medicine where such a diagnosis eliminates 
a man from combat duty and usually from 
the service entirely. The difficulty of ar- 
riving at a correct diagnosis in cases where 
the history is not reliable for one reason or 
another is obvious. Routine roentgenog- 
raphy of the knee is rarely helpful except in 
ruling out bone lesions and radiopaque 
loose bodies. Therefore, any diagnostic 
procedure which will eliminate some of 
these errors should be of great value, es- 
pecially in military hospitals. 

There has been considerable literature 
written on roentgenographic demonstra- 
tion of the semilunar cartilages, mostly con- 
cerning injection methods with gas and 
radiopaque solutions. In military medicine 
these are considered operative procedures 
which may alter the line of duty status of 
subsequent developments and therefore 
would not ordinarily be used as a routine. 
A method which is nonoperative and sim- 
ple enough to be performed routinely by a 
technician becomes of special interest and 
merits careful consideration. 

We are using the method outlined by 
Reynolds- in 1941. Reynolds discovered 
that up to that time in most of those cases 
in which subsequent operation proved a 
pathologic condition of the internal carti- 
lage he had not been able to demonstrate 


cent visualized in ■ asymptomatic knees. 
This seemed to him to suggest that non- 
visualization by his method was evidence 
of a pathologic condition. Since then Reyn- 
olds has analyzed a series of 80 cases with 
surgical follow-up.® Of the 76 cases with 
cartilage pathology 6 (6.5 per cent) had 
been reported as normal and 10 (13.2, per 
cent) as indistinct by his technique. Our 
own series also proves that a pathological 
cartilage can be demonstrated at times but 
indicates also that in a large percentage of 
those cases a defect may also be visible or 
the contour of the shadow suggests disloca- 
tion (Fig. 4, 8 and 9). 

The appearance of the internal cartilage 
with this technique logically should not dif- 
fer greatly from that seen in the antero- 
posterior projection using air injection for 
contrast and so far as we can tell from the 
literature this is actually true. Simon, 
Hamilton, and Farrington^ in 1936 (using 
air injection) state that air underlying the 
internal cartilage is always indicative of a 
pathologic condition but do not attempt to 
explain why it should be true. Since with 
Reynolds’ technique a contrast shadow 
around the cartilage is very infrequent in 
the presence of a pathologic condition, it 
would be of interest to know what the re- 
sults would be if, after air injection, antero- 
posterior views were made using abduc- 
tion, traction, and internal rotation as in 
Reynolds’ method. 

The same authors list as diagnostic of a 
“bucket-handle” tear an “air replacement” 
shadow which separates the peripheral and 
internal portions of the cartilage. In those 
cases in which a pathological cartilage can 
be outlined by Reynolds’ technique one 


this cartilage in contrast to about 75 per 
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would expect frequently to see similar 
findings. Our own series seems to confirm 
this. 

The basic principles of the non-injection 
method are not new but very little has been 
written on the subject. Evans^ in 1940 re- 
viewed such literature to that date. Reyn- 
olds incorporated certain maneuvers 
which apparently have increased the accu- 


Bucky diaphragm (Fig. i). It consists of a 
piece of ^ inch plywood about 2 feet long 
and of width sufficient to fit inside the 
metal fails at the sides of the table top. If 
there are no rails on the table, a flange will 
have to be added to each side of the board 
to prevent sjde-play. In the center running 
lengthwise is a 5X16 inch opening, and 
midway on one side of this is a padded ful- 



racy and at the same time kept the exam- 
ination within the capabilities of a good 
technician. 

TECHNIQUE 

The technique consists essentially in mak- 
ing an anteroposterior exposure about three 
seconds after the end of a maneuver con- 
sisting of strong traction and firm internal 
rotation and abduction of the fully ex- 
tended leg. The thigh is held tightly against 
the table by a strong immobilization band 
with a fixed padded fulcrum against its 
lateral aspect just above the knee. Ibis 
fulcrum is very important and must be 
solidly fixed but at the same time easily 
removable and adaptable to either side of 
the table for right or left knee. 

We have been successfully using a very 
simple and easily constructed accessory 
adaptable to any table with or without a 


crum securely attached to the board. By 
simply turning the board end-for-end it 
may be used for either right or left knee. 

The patient (shoe removed) sits at one 
end of the board with the knee to be exam- 
ined fully extended over the distal part of 
the opening and the padded fulcrum 
against the lateral aspect of the thigh just 
above the knee. The compression band is 
brought across the thigh with strong ten- 
sion. A wedge (the patient’s hand works 
very well) is placed under the margin of the 
buttock opposite to the side being exam- 
ined to prevent a tendency to slide during 
the abduction maneuver. Counter traction 
is arranged either by a band around the 
patient’s pelvis and attached to the head of 
the table or (more easily) simply by having 
an assistant lean over the head of the table, 
reach around the patient’s pelvis, and pull 
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just enough to keep the patient from slid- 
ing. The patient is urged to relax the thigh 
muscles. Film and tube in position with an 
assistant ready to make the exposure, the 
technician now grasps the patient’s instep 
with one hand and the heel with the other 
and applies strong traction together with 
firm internal rotation and abduction of the 
leg, all in a single combination of motions. 
Almost immediately after completing the 
maneuver (about three seconds) he signals 


in the hospital or out-patient department. 
Unfortunately, our hope for a substantial 
series with surgical follow-up could not be 
realized. However, the results based on 
clinical history and examination seem to be 
of value and may, we hope, stimulate inter- 
est where more frequent surgical follow-up 
is possible. Our cases fall into seven groups 
as follows (Table i): 

Group /. Normal knees. In all cases in 
which only one knee w’as symptomatic the 


Table I 

RESULTS OF EXAMINATIONS 


Cartilage 

Demonstrated 


Cartilage Not 
Demonstrated 


Totals 


Group I — Normal, asymptomatic knees 

I9I (67.2%) 

93 (3^-^%) 

284 

Group n — Symptomatic knees with final diagnosis other 
than pathologic cartilage 

7 S (60.4%) 

49 (39-6%) 

124 

Group III — Clinical diagnosis of pathologic cartilage 
without surgical follow-up 

12* (17.0%) 

58 (83.0%) 

70 

Group IV — Probable pathologic cartilage but no definite 
diagnosis made 

0 

41 (icxi.o%) 

41 

Group V — Symptomatic knees with records not available 
for classification 

18 . (41.0%) 

26 (59.0%) 

44 

Group VI — Previous knee operation elsewhere but no 
record as to e.\'act procedure 

0 

4 (100.0%) 

4 

Group vn — Pathologic cartilage with operative con- 
firmation 

2t ( 13 - 3 %) 

13 (86.7%) 

15 

* Eight of these showed a defect or thinnirg of internal portion, 
t Both with a defect (Fig. 4 and 5). 





for the exposure and, of course, avoids any 
movement at that time. 

Suggested technical factors for an aver- 
age size knee using par-speed screens and 
Bucky diaphragm are 40 inches target-film 
distance, 74 kv., 12 ma-sec., the central ray 
passing through the distal margin of the 
patella. 

RESULTS OF EXAMINATION 

This series includes a total of 709 exam- 
inations on 291 patients, all soldiers, during 
the year ending August i, 1943. All had 
symptoms referable to one or lioth knees, 
more or less suggestive of a pathologic con- 
dition of the cartilage and these special 
studies were requested by various medical 
officers in charge of the cases during the 
course of their clinical observations either 


normal knee also was routinely examined. 
There were 284 such asymptomatic knees 
and in 191 (67.2 per cent) of these the in- 
ternal cartilage was outlined. 

Group II. There were 124 cases in which 
the clinical findings proved to be negative 
for a pathologic condition of the cartilage 
in the case of the knee complained about. 
Of these, 75 (61.4 per cent) revealed the 
cartilage outlined in the roentgenograms. 

Group III. Cases with a clinical diagno- 
sis of cartilage pathology without surgical 
follow-up. In this group there were 70 cases 
of which 58 (83 per cent) did not show the 
cartilage and 12 (17 per cent) did show it. 
Review of the roentgenograms in these 12 
cases reveals the cartilage shadow to be 
definitely abnormal in appearance in 8 
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Table II 

GROUP VII CASES TREATED SURGICALLY 

P Roentgen Examination with Report of Operation as n l i , n 

Special Technique Recorded Pathologist s Report 


I Internal cartilage very well Excision of left meniscus 
outlined on two examinations 
showing “air replacement” 
shadow of Simon e/ «/. (Fig. 4) 


Gross: a frayed portion of semilunar 
cartilage 6 cm. in length. 
Microscopic; cartilage and adjacent 
connective tissue 


2 Internal cartilage very well Loose medial cartilage 
outlined and showing "air re- 
placement” shadow of Simon 
et al. (Fig. 5) 


Gross: a portion of semilunar cartilage 
6 cm. in length having smooth glisten- 
ing surfaces. 

Microscopic: essentially intact fibro- 
cartilage 


3 Before operation no cartilage 
shadow was visible. After op- 
eration a fuzzy shadow in the 
position of the cartilage repre- 
senting either a piece of carti- 
lage not removed or an organ- 
ized exudate (Fig. 3) 

4 Internal cartilage not demon- 
strated 


Rupture right internal carti- 
lage, severe, bucket-handle 
tear 


Bucket-handle fracture, dislo- 
cation of medial internal semi- 
lunar cartilage; excised 


No tissue sent to the laboratory 


Gross: a portion of semilunar cartilage 
6 cm. in length which is torn -along its 
entire length. 

Microscopic: well formed fibrocarti- 
lage showing a few scattered small 
areas of mucoid degeneration 


5 Internal cartilage not demon- 
strated 


Hemorrhagic fluid in joint, 
capsular tear internal femoral 
condyle not involving medial 
collateral ligament but lying 
adjacent to cartilage. Excision 
of internal cartilage 


Gross: a semilunar cartilage 8 cm. in 
length. Its outer thickened border is 
somewhat ragged. 

Microscopic: essentially intact fibro- 
cartilage 


6 Internal cartilage not demon- 
strated 


Split posterior third internal 
cartilage; excised 


Gross: an irregular portion of semi- 
lunar cartilage 7 cm. in length. 
Microscopic: fibrocartilage showing 
extensive mucinous degeneration with 
cyst formation 


7 Internal cartilage not demon- 
strated 


Complete bucket-handle tear Gross: an irregular torn piece of semi- 
with displacement into middle lunar 7 cm. in length, 
of joint. Completely excised Microscopic; dense fibrocartilage show- 
ing a few small foci of mucinous de- 
generation 


8 


Internal cartilage not demon- Bucket-handle tear right in- 
strated ternal cartilage 


Gross: two irregular pieces of semi- 
lunar cartilage measuring 7 and 4 cm. 
in length respectively. 

Microscopic; dense fibrocartilage show- 
ing minute areas of mucinous change 
but an otherwise normal histological 
appearance 
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Table II — Cont. 


P Roentgen Examination with 
Special Technique 


Report of Operation as 
Recorded 


Pathologist’s Report 


9 Internal cartilage not demon- Bucket-handle tear right ex- 
strated ternal semilunar cartilage. Ex- 

cision of external cartilage 


Gross; a torn irregular piece of semi- 
lunar cartilage 8 cm. in length. 
Microscopic: fibrocartilage showing 
extensive foci of mucinous degenera- 
tion 


10 Internal cartilage not demon- Excision of right internal car- 
strated til age 


Gross: the specimen in 3 irregular por- 
tions showed only typical cartilaginous 
tissue. 

Microscopic: cartilage and adherent 
connective tissue 


1 1 Internal cartilage not demon- Loose mesial cartilage, left, 
strated removed complete and intact 


Gross: a portion of semilunar cartilage 
6 cm. in length. 

Microscopic: portions of fibrocartilage 
showing an essentially intact histo- 
logical structure 


12 Internal cartilage not demon- 
strated 


Bucket-handle tear with dis- 
placement into middle of joint 


Gross: a semilunar cartilage 6 cm. in 
length split along its middle portion. 
Microscopic: fibrocartilage showing 
occasional small foci of mucoid degen- 
eration 


No tissue sent to the laboratory 


13 Internal cartilage not demon- 
strated 

14 Internal cartilage not demon- 
strated 

15 Internal cartilage not demon- 
strated 


Bucket-handle injury right in- 
ternal cartilage 

Excision of right internal car- 
tilage 

Bucket-handle tear left inter- 
nal cartilage. Excision 


No tissue sent to the laboratory 
No tissue sent to the laboratory 


with either a defect and “air replacement” 
shadow or definite thinning of its internal 
portion (Fig. 8). 

Group IF . Cases suspected of a patho- 
logic cartilage but with no final diagnosis. 
There tvere 41 cases in the group and in 
none of them w'as the internal cartilage 
dernonstrated. The clinical criteria for diag- 
nosis are essentially the same as in Group 
in but because of lack of any follow-up no 
final diagnosis tvas ever entered in the rec- 
ord. 

Group V. Cases tvith records too inade- 
quate for any conclusion but who originally 
had knee complaints more or less sugges- 
tive of cartilage pathology. Of the 44 cases 


in this group 26 (59 per cent) had no carti- 
lage visible and 18 (4I per cent) showed the 
cartilage outline. 

Group VI. Cases with previous operation 
elsewhere, presumably for a pathologic 
cartilage but not confirmed. None of the 4 
had a cartilage visible in the roentgeno- 
gram. One of these (Fig. 2) had an irregular 
contrast shadow but no cartilage outline. 
Another case, which was operated here and 
is included in Group vii, had no cartilage 
visible before operation (Fig. 3, A). Six 
months after operation an examination 
(Fig- 3> B) reveals a wedge-shaped shadow 
almost like that produced by the cartilage 
though less sharply defined and quite blunt 
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Fig. 1. A, asymptomatic right knee showing normal 
cartilage. B, left knee injured ten years ago at 
which time internal cartilage was removed. There 
is an irregular contrast shadow with no suggestion 
of a cartilage outline. 

at its internal angle. The operative record 
states that there was a bucket-handle tear 
of the internal cartilage which was excised. 
No tissue was sent to the laboratory and 
no statement made as to how much of the 
cartilage was removed. If part of the carti- 
lage adjacent to the capsule had been left, 
it might easily explain the apparent con- 
tradiction. An organized exudate in the 
space previously occupied by the cartilage 
is also a possible explanation though less 
probable. Reynolds^ also had 2 cases show- 
ing what was interpreted as a normal in- 
ternal cartilage shadow in which the carti- 
lage had previously been removed. 

Group VII (Table ii). Cases operated for 
cartilage in this hospital. This group totaled 
15 cases and 13 (86.7 per cent) of these 
showed no cartilage shadow in the roent- 
genograms with this technique before the 
operation. Two revealed distinct cartilage 
shadows (Fig. 4 and 5) and in both of these 
there was a defect conforming to the “air 
replacement” shadow. In neither case did 
the operative record indicate the type of 
injury found. 


RESULTS OF RE-EXAMINATION 

In 1 13 patients one or both knees were 
examined two or more times with a total of 
125 examinations in addition to the first 
one. Table iii shows the results at the sec- 
one and third examinations for each of the 
seven groups. 

There were 24 in which tlie cartilage was 
outlined in the original examination and all 
again showed it in the repeat studies. 

Initially failing to show the cartilage, 40 
asymptomatic control knees were rechecked 
and in 10 (25 per cent) it became visible. 
Six of the remainder were examined a third 
time and half of these then revealed the 
cartilage. If these percentages were main- 
tained and all of the asymptomatic knees 
had been re-examined it would be expected 
that the percentage of success would in- 
crease from 67.2 per cent to 75.4 per cent 
with a second examination. Further im- 
provement would follow a third trial but 
our series in this group is too small for accu- 
rate prediction. 



Fig. 3. A, Reynolds’ technique showing no cartilage 
shadow. B, six months later after cartilage was 
surgically removed. Note irregular blunt rounded 
wedge without internal extensions which appar- 
ently represents an organized exudate or a piece 
of the peripheral portion of the cartilage not re- 
moved. Without the history correct interpretation 
would not be possible. 
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The symptomatic knees (Groups ii to 
vii) included 49 with failure to show the 
cartilage on initial examination. Eight 
(16.3 per cent) became visible on second 
examination and 6 of these were in Group 
Ti in which the clinical findings were against 



Fig. 4. Cartilage injury with surgical confirmation. 
Note gap between peripheral and internal portions 
of cartilage, the “air replacement” shadow de- 
scribed by Simon, <?/ al., in their studies using air 
injection technique. 

a pathologic cartilage. On the other hand, 
Groups HI, IV, VI, and vii (definite or 
probable pathologic cartilage) had a change 
from non-visualization to visualization in 
only I out of 27 cases (3.7 per cent) and 
that one was on the third examination. 


In attempting to explain why the initial 
examination fails and re-examinations suc- 
ceed in so many cases we must admit that 



Fig. 5. Cartilage injury with surgical confirmation. 
Note “air replacement” defect near apex of car- 
tilage wedge. 

the experience of the technician making 
the examination is the most important fac- 
tor but probably is not the only one. Per- 
haps some patients are less apprehensive 
and relax better after an initial experience 
has shown them what is to be done. What- 
ever it may be, we believe that in those 
cases in which the cartilage is not definitely 
outlined a second or even a third trial is 
justified. 


Table III 

RESULTS OF RE-EXAMINATIONS* 


Second Examination Third Examination 


i Cartilage Cartilage Cartilage Cartilage 

1 remains becomes remains becomes 

not visible visible not visible visible 


Group I — Normal, asymptomatic knees 

Group II — Symptomatic knees but final diagnosis f 

other than pathologic cartilage i 

Group HI — Clinical diagnosis pathologic cartilage [ 

without surgical follow-up .y ■ 

Group IV — Probable pathologic cartilage but no deli-^i 

nite diagnosis . //. . 

Group V — Symptomatic knees but records not -avail- 
able for classification • 

Group VI — Previous operation but no record as to ex- 
act procedure 

Group VII — Pathologic cartilage with operative con- 
firmation 


30 

9 

15 

8 

6 

3 


10 

6 

o 

0 

1 

o 

o 


3 3 

2 o 

1 I 


o o 


o 


o 


I o 

o o 


All C.-1SCS in this pWc showed no cartihige shadow in the original examination. There were also 2a cases re-examined in which the 
cartilage was visible in l>oth original and subsequent examinations. 
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Fig. 6. Experiment demonstrating the gradual dis- 
appearance of the shadow and indicating that this 
shadow is a partial vacuum rather than air. The 
upper view was made immediately on completion 
of the maneuver as routinely performed in Reyn- 
olds’ technique. The other four exposures were 


DISCUSSION 

Reynolds states that the cartilage can- 
not be demonstrated in the presence of 
effusion regardless of whether or not it is 
injured and this has also been our experi- 
ence. Likewise acute tenderness is a con- 
traindication and this should be allowed to 
subside completely. Otherwise the proce- 
dure is without ill effect and in itself causes 
no pain. It is conceivable, of course, that 
one could use too much force but none of 
our cases has complained of anything more 



Fig. 7. Normal asymptomatic knees showing varia- 
tion in the size and shape of the cartilage wedge. 
Note that either the anterior or posterior horn is 
projected over the tibia in all these cases. When the 
two horns are superimposed (as in Fig. a, J) they 
will be unobscured by bone. 


made respectively at one minute intervals, the 
traction, internal rotation, and abduction being 
maintained continuously. 


y 


-j- 
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than mild soreness over the mesial aspect 
of the knee for a few minutes afterward. 
One soon gets the proper “feel” and can 
easil)" tell when maximum abduction has 
been attained. 

In order to determine if there is any 
importance in the time interval between 
maneuver and exposure we made a series of 
exposures in i case, the first almost immedi- 
ately and 4 others at one minute intervals, 
all the while maintaining the traction, in- 
ternal rotation, and abduction. The carti- 
lage is sharply outlined in the first and the 
shadow progressively fades until at three 
minutes it is no longer visible (Fig. 6). 
Therefore, the shorter the interval the bet- 
ter, and we allow about three seconds for 
the patient and technician to become mo- 
tionless. 

This experiment also seems to settle the 
question as to whether the shadow is pro- 
duced by air or vacuum. It seems unlikely 
that air would disappear so rapidly while, 
of course, vacuum would be expected to be 
replaced rapidly by the fluid normally in 
the joint. Abduction places the internal col- 
lateral ligament and capsule under tension 
and since the internal semilunar cartilage is 
attached to the capsule it is held in position 
midway between the separated articular 
surfaces of the tibia and femur allowing 
both its superior and inferior margins to be 
outlined. For this reason the air injection 
method of visualizing the cartilages might 
give more information if the anteroposte- 



Fig. 8. Opposite knee of patient in Figure j. Clinical 
diagnosis of a pathologic cartilage without surgical 
confirmation. Note irregularity of inferior cartilage 
border and thinning adjacent to peripheral portion 
suggesting “bucket-handle” tear. 



Fig. 9. Clinical evidence of injury to internal carti- 
lage. Note the mottled .air shadow extending al- 
most to the periphery with no cartilage outline 
visible. This appearance suggests severe injury 
with dislocation of the cartilage, 

rior exposures were made using Reynolds’ 
technique. I know of no instance in which 
this has been tried. 

The normal cartilage varies somewhat in 
size in different individuals but is almost 
invariably identical in both knees of the 
same patient. The peripheral portion is 
wedge shaped with internal extensions 
representing the anterior and posterior 
horns very often clearly visible (Fig. 7). 

Mottling of the contrast shadow occa- 
sionally occurs (Fig. 10) due to synordal 
fluid and is of no known significance. The 
cartilage can usually be seen quite well in 
spite of this though small defects are ob- 
scured. Also at times a contrast shadow is 
seen which is insufficient to outline any- 
thing (Fig. ii) and is of no diagnostic 
value. 

Attempts were made to take lateral 
views but without success. This is to be ex- 
pected when one considers the thinness and 
configuration that this contrast layer would 
present in this projection. 

The external cartilage might be expected 
to become visible by reversing the ma- 
neuver from abduction to adduction. Evans 
was successful in a of 30 cases. Our own 
studies are exclusively of the internal carti- 
lage. 

As a result of the abduction necessary to 
carry out this technique there is separation 
of the internal femoral and tibial articular 
surfaces. This widening of the joint space 
varies considerably in different individuals 
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Fig. 10. Examples of mottling of the shadow appa*"' 
ently caused by synovial fluid. The cartilage is out- 
lined but small defects could not be ruled out i^t 
these cases. 

but is almost invariably equal in the knees 
of the same patient. In the case mentioned 
under Group vi and shown in Figure 3 it 
was noted that the space was greater after 
operation when the contrast shadow was 
present than before the operation when 
none was present. Thinking that a patho- 
logic condition in the internal collateral liga- 
ment might be a factor in the success or 
failure of the technique we chose 50 cases 
at random and compared the joint space 
of the healthy knee in which the cartilage 
was demonstrated with the injured knee 
which revealed no cartilage shadow. This is 
best done by superimposing the two roent- 
genograms. No significant difference was 
noted. Likewise we have observed that in- 
creasing the amount of pressure above that 


ordinarily used in abduction has little ef- 
fect on the amount of separation or on the 
probability of demonstrating the cartilage. 

Relaxation of the crucial and collateral 
ligaments may not be demonstrated in 
plain^ roentgenograms unless it is severe. 
In this series we have observed several cases 
in which it became obvious only with this 
technique and was manifested by unusual 
widening of the joint space and lateral 
shifting of the tibia (Fig. 12). This point is 
rather easy to determine from physical 
examination but it may be of value at 
times to be able to demonstrate it roent- 
genographically. 

Likewise, narrowing of the lateral joint 
space may be more accurately portrayed by 



Fig. II. Examples of shadows occasionally seen with- 
out the cartilage being outlined. The diagnostic 
value of such an appe.arance is no greater than if 
no contrast shadow is present. A, normal asymp- 
tomatic knee; B, clinical diagnosis of pathologic 
internal cartilage; C, suspected clinically of a 
pathologic condition of the cartilage. 
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Fig. 12. Relaxation of ligaments, routine view showing only calcifications in the injured cruciate liga- 
ments. B, Reynolds’ technique demonstrating luxation of the tibia mesially and more than the usual sepa- 
ration of the mesial joint space. 



Fig. 13. Example of the value of Reynolds’ technique in demonstrating thinning of the lateral joint space. 
A, routine roentgenogram; B, same knee using Reynolds’ technique. 


this technique as a result of the abduction 
than in ordinary roentgenograms (Fig. 13). 
This might be expected to occur when the 
external cartilage is dislocated or there is 
degeneration of the articular cartilage. Con- 
tinued observation in this particular might 
add to the value of this technique, espe- 
cially in cases of dislocation of the external 
cartilage. 

CONCLUSIONS 

1. The technique described b)^ Reyn- 
olds for visualization of the internal semi- 
lunar cartilage requires careful attention to 
small details for success and should not be 
attempted after a recent injury. 

2. In a series of 191 normal asymp- 


tomatic knees 67.2 per cent revealed the 
cartilage on the first attempt. Re-examina- 
tion increased this to 75.4 per cent. 

3. In only 10.8 per cent of cases with di- 
agnosis of a pathologic condition of the 
cartilage (mostly without surgical con- 
firmation) could the cartilage be demon- 
strated. This indicates that non-visualiza- 
tion is of corroborative value. 

4. When an abnormal cartilage is visual- 
ized the pathologic condition is often ap- 
parent as a defect, thinning, or absence of 
a distinct wedge (suggesting dislocation). 

5. Thinning of the lateral joint space and 
relaxation of the ligaments of the knee may 
become apparent with this technique when 
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not demonstrated by routine views. 

6. Improvement in accuracy of inter- 
pretation may be expected when a large 
series of surgically treated cases can be 
analyzed. 

7. Since the procedure has none of the 
disadvantages of the injection methods its 
routine use when a pathologic condition of 
the internal cartilage is suspected gives 
promise of being of definite value. In the 
present state of our knowledge the findings 
should be interpreted with relation to the 
clinical evidence. 

8. Use of this technique when making 
the anteroposterior exposures after air in- 
jection might improve the results of that 
method. 

SUMMARY 

The technique described by Reynolds for 
visualization of the internal semilunar car- 
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tilage without injection has been discussed 
in detail and a simple apparatus for use in 
connection with it has been described. The 
results of a series of 709 examinations have 
been analyzed and examples of normal and 
abnormal cartilages presented. 
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MARCH FRACTURE 

an analysis of two hundred cases 

By MAJOR GEORGE R. KRAUSE, Medical Corps, Army of the United States 

and 

LIEUTENANT COLONEL JOHN R. THOMPSON, JR., Medical Corps, Army of the United States 


M arch fractures of the metatarsals 
have been encountered with increas- 
ing frequency in the armed forces and sev- 
eral short reports have appeared in the 
American and British literature in the 
past two years.^’^’^®’’^'^“’^^ The clinical syn- 
drome and roentgenologic appearance 
should be well known by now, and will be 
mentioned only briefly in this report. How- 
ever, the mechanism by means of which 
these fractures occur, and the predisposing 
causes, if any, have been the subject of so 
much theorizing and speculation in the lit- 
erature that the whole question is confused. 

It is the purpose of this report to present 
the results of a study of aoo soldiers who 
sustained 220 march fractures of the met- 
atarsals between May, 1941 and August, 
1943. Nine of these cases have been previ- 
ously reported.^ Special attention will be 
given to possible predisposing causes. The 
various theories which have been advanced 
to explain the pathogenesis of march frac- 
ture will be discussed. 

CLINICAL FINDINGS AND ROENTGENOLOGIC 
APPEARANCES 

The first symptom is usually a dull ache 
in the metatarsal area, gradually increasing 
in severity. Only occasionally is the onset 
abrupt. The pain is present only when the 
body weight is borne on the foot, and to 
minimize it, the patient walks with a limp. 
There is usually some edema of the dorsum 
of the foot and tenderness is localized to the 
site of the fracture. No crepitus is felt and 
active motion at the ankle joint or of the 
toes is not painful. Relief is obtained by 
rest and elevation of the foot. In most un- 
treated cases the fracture heals without 
complication, but in such instances the foot 
remains tender and painful for many weeks. 
Rest in bed and local application of an ice 


bag until the edema subsides, followed by 
the use of a metatarsal bar on the shoe 
when walking is resumed, will shorten the 
period of disability. This is especially true 
if treatment is begun soon after the onset of 
symptoms. The experience of the ortho- 
pedic department at this hospital indicates 
that treatment by a plaster cast is not 
necessary and even delays the soldier’s re- 
turn to f^ull duty. Some of the earlier cases 
in this series, which were treated with a 
plaster cast, developed osteoporosis. 

One of us^ has previously suggested that 
this syndrome may be divided into four 
stages, based on the roentgenologic find- 
ings. In the first stage, during the first seven 
to ten days after the onset of symptoms, 
the roentgenogram may reveal no abnor- 
mality or only a narrow and incomplete 
fracture line. Such a fracture may be missed 
entirely unless the roentgenogram is of ex- 
cellent quality and is carefully studied. 
However, in many instances the fracture 
line is complete, and occasionally is actu- 
ally comminuted. A fracture line can be 
demonstrated prior to the appearance of 
callus formation in almost all patients who 
are seen soon after they first experience the 
pain. 

In the second stage, usually from one to 
three weeks after the onset, a loosely calci- 
fied, faint, fuzzy callus is seen surrounding 
the metatarsal in the shape of a spindle. 
The break in the cortex is almost always 
visible in this stage. The amount of callus 
is often out of proportion to the extent of 
the fracture, but if the fracture is recog- 
nized early and weight bearing is pro- 
hibited, the subsequent callus formation 
will be less abundant. If the fracture re- 
mains incomplete, the callus may be con- 
fined to one side of the shaft. 

The third stage reveals the callus to be 
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more dense, more sharply circumscribed 
and of smaller volume. The fracture line is 
frequently still seen. This stage is usually 
seen two to six weeks after the onset. 

The fourth and final stage is represented 
by diffuse thickening of the cortex of the 
metatarsal after several months have 
elapsed. 

REVIEW AND ANALYSIS OF THE THEORIES 
ADVANCED IN THE LITERATURE 

All recent papers credit Breithaupt with 
first describing this syndrome in 1855. He 
believed that “march foot” was a traumat- 
ic inflammation of the tendon sheaths. In 
1877 Weisbach^’- thought that march foot 
was due to a traumatic inflammation of the 
intermetatarsal ligaments. In 1887 PauzaT* 
stated that a periosteal proliferation was 
present as the result of irritation from the 
dorsal fold of the French military shoe. One 
year later Poulet^'’ suggested that a rheu- 
matic diathesis was the underlying cause 
and in 1891 Martin* called it a synovitis 
and arthritis of the joints of the foot. All 
of these theories were discredited when, in 
1897, Stechow^* demonstrated roentgeno- 
logically that a fracture was present in 
some of these cases. Schulte^* in the same 
year presented similar evidence. Since that 
time practically all writers have agreed 
that a fracture is the cause of the symp- 
toms, and speculation then turned to the 
mechanism by means of which these frac- 
tures occurred. 

Momburg,^” in 1904, suggested that an 
inflammatory change occurred as the result 
of prolonged elastic bending of the meta- 
tarsals. This, he believed, caused periosteal 
proliferation, which, if continued, resulted 
in a fracture. Thus, Momburg believed 
that the periosteal proliferation preceded 
the fracture. 

In 1905 Kirchner® stated that a fracture 
of a metatarsal was always present in these 
cases. He attributed the fracture to ex- 
haustion of the intrinsic muscles of the foot 
and the consequent loss of their supportive 
action. The role of the intrinsic muscles of 
the foot in supporting the metatarsals has 


been the subject of considerable study by 
Morton. His carefully worked out evi- 
dence indicates that these relatively weak 
muscles have no significant part in meta- 
tarsal support. This theory of Kirchner’s 
is not valid in the light of the evidence of- 
fered by Morton. 

In 1921, Deutschlander® advanced the 
idea that the basic process in march foot 
was a low grade hematogenous bacterial 
periostitis. He based his reasoning on 6 
cases, all in women. In these patients peri- 
osteal proliferation was present only after 
a period of several weeks. This theory offers 
no explanation for the location of the path- 
ologic process. The second or third meta- 
tarsal was involved in all 6 of his cases. If 
this is an embolic phenomenon, as Deutsch- 
lander maintained, this localization cannot 
be explained on the basis of the blood sup- 
ply to the foot. Furthermore, in one of his il- 
lustrations there appears to be a fracture 
line, and the author admitted that from 
roentgenologic evidence alone, the entity he 
described was practically indistinguishable 
from the march foot of soldiers. There ap- 
pears to be no valid evidence to sustain the 
infectious theory as a cause of march frac- 
ture. 

In 1926 Jansen® proposed the circulatory 
theory. He noted that bony changes oc- 
curred only in the areas where the fibers of 
the interossei arise (i.e., all of the metatar- 
sals except the first and the lateral border 
of the fifth). He theorized that overfatigue 
in a weak forefoot causes spasm and swell- 
ing of the interossei, stasis of the blood and 
lymph, thickening of the periosteum and 
brittleness of the bony tissue of the meta- 
tarsals. He believed that subperiosteal 
hemorrhages occur, are followed by partial 
absorption of bone and that the bone is 
weakened by an internal reorganization of 
its structure and that eventually a fracture 
occurs. 

There are several objections to this the- 
ory. First, the explanation for the site of 
the fracture is unnecessarily complicated. 
More simply explained, it would appear that 
the fifth metatarsal is spared because it 
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bears only a small portion of the body 
weight in walking. The first metatarsal is 
not fractured because its heavier structure 
enables it to withstand the trauma of 
marching. Second, we have never seen ab- 
sorption of bone on the roentgenogram be- 
fore the appearance of the fracture. Dodd"* 
has made a similar comment. Third, Jan- 
sen’s explanation of the mechanism, as does 
Momburg’s, attempts to explain the fact 
that, at that time, the fracture was rarely 
demonstrated until periosteal proliferation 
was seen, and frequently never was demon- 
strated. This theory supposes that the 
periosteal proliferation precedes the frac- 
ture and indeed that a fracture may not 
occur in all cases. More recent reports, es- 
pecially that of Meyerding and Pollock® 
and our own present experience, refute this. 
The fracture occurs first, and the periosteal 
reaction which has been so stressed in the 
earlier literature is simply callus formation. 
The explanation for the earlier opinion that 
the periosteal proliferation precedes the 
fracture probably lies in the technical ad- 
vances in roentgenography which have en- 
abled the production of roentgenograms of 
a degree of definition and detail beyond 
that obtainable at that time. Many fine 
“hair line” fractures undoubtedly were not 
visible. It thus appears that the circulatory ' 
theory was advanced to explain a sequence 
of events which has since been shown to be 
incorrect. Certainly no theory of muscular 
swelling and venous stasis is necessary to 
explain a fracture of a metatarsal. 

More recently Dodd'* in 1933, Zeitlin and 
Odessky®® in 1935, and Sirbu and Palmer*® 
in 1942 have attempted to explain the 
cause of the fracture on the basis of the dis- 
turbed weight bearing incident to a short 
first metatarsal, the so-called “Morton’s 
foot.” 

Morton*® has described a group of four 
variations from the normal foot, visible 
roentgenologically, which have become 
known by his name. These are (i) a short 
first metatarsal, (2) proximal location of 
the sesamoids of the first metatarsal, (3) 
widening of the joint space between the 


first and second cuneiforms and (4) thick- 
ening of the shaft of the second metatarsal. 
He regarded such a foot as functionally in- 
adequate because when these changes are 
present the first metatarsal does not bear 
its proper share of the Body weight. As a 
result, the load is thrown on the other meta- 
tarsals, especially the second. Morton ex- 
plained, and has successfully treated, many 
cases of metatarsalgia on this basis. 

The sesamoids act as weight-bearing 
points. If they are located proximally (even 
when the first metatarsal is of normal 
length) so that they lie behind the head of 
the second metatarsal, then the same func- 
tional effect is achieved as if the first meta- 
tarsal itself is shortened. Morton’s foot is 
therefore regarded as occurring in two 
forms, the “anatomically” short first meta- 
tarsal and the “functionally” short first 
metatarsal, each of which has the same sig- 
nificance. The separation between the cu- 
neiforms is extremely difficult to evaluate 
roentgenologically, since the slightest vari- 
ation in the direction of the central ' ray 
causes a marked variation in the appear- 
ance of the joint space. (For this reason no 
attempt was made to evaluate this point in 
the present study.) 

Dodd”* reported a single case which was 
erroneously diagnosed as sarcoma (an error 
others*® have made). He also reviewed the 
roentgenograms of 14 published cases, in- 
cluding his own, for the presence of Mor- 
ton’s four points. These he found to be 
present, at least in part, in every case. He 
therefore concluded that march fracture is 
“an autotraumatic complication of sub- 
acute flat-foot in an architecturally weak 
(Morton’s) foot.” 

Zeitlin and Odessky®® also supported the 
idea that the cause of the fracture was a 
displacement of the body weight towards 
the midline of the foot by the anatomic 
conditions and structure of a weak (Mor- 
ton’s) foot. They favored the name “pied 
surcharge” indicating an overloaded foot. 

Sirbu and Palmer*® reported 15 cases of 
march fracture, every one of which had an 
anatomically or functionally short first met- 
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atarsal. They stated that the disturbed 
weight-bearing which resulted from a short 
first metatarsal was the basic cause of 
march fracture. This theory will be dis- 
cussed together with the presentation of the 
results of the present study, and will be 
shown to be erroneous. 

Moore and Bracher^^ reported 3 cases in 
1941. They stated that “Fatigue, over- 
weight, underdevelopment and functional 
disorders of the foot do not seem to be the 
underlying causes of this fracture.” Al- 
though based on only 3 cases, their conclu- 
sions are generally substantiated by the 
findings in the much larger series reported 
at this time. 

The exciting cause of these fractures is 
an overloading of the bone by rhythmically 
repeated, subthreshold traumata acting by 
summation, beyond the ability of the bone 
to withstand the stress.^ 

It is well known that metals will crack 
under certain stresses as the result of 
changes in the crystalline structure. Hen- 
schel (quoted by Brandt) studied the fine 
structure of bone with the spectroradio- 
graph (a method used in metallurgy to 
study the crystalline structure of metals). 
He found that in bone, as in “stressed” met- 
als, changes occur in the grouping of the 
crystalline systems. If the stress contiriues, 
cracks or exhaustion fractures may occur. 
So far as we have been able to determine, 
no other worker has reported similar stud- 
ies. 

An important fact was brought out in the 
examination of the soldiers in this series. 
Many patients volunteered the information 
that the onset of pain occurred toward the 
end of a long march. The constant pound- 
ing to which the feet are subjected in such 
long marches is accentuated by fatigue of 
the calf muscles. It is almost impossible to 
maintain the same easy stride and springy 
gait in the twentieth mile as in .the first 
mile, especially when carrying a pack and 
rifle. The fracture is essentially a fatigue in- 
jury, which appears to be best explained on 
the basis of Henschel’s experiments. 

What is probably more important, es- 


pecially from the standpoint of possible 
prevention, is the question of predisposing 
factors. It is this problem which has ab- 
sorbed our major interest. 

MATERIAL STUDIED AND THE METHOD 
USED 

Two hundred consecutive patients with 
one or more march fractures, examined at 
this Station Hospital, comprise the group 
studied. They ranged in age from eighteen 
to fifty-one, but 81 per cent were between 
eighteen and twenty-nine years old. So far 
as possible, the following information was 
noted in every case: 

Age of the patient 

Length of service prior to the onset of symptoms 

Occupation before induction 

Branch of service 

Site of the fracture 

Stage of the fracture when first seen 

Body build (slender, medium, heavy) 

Length of the first metatarsal in relation to the 
second 

Location of the sesamoid bones of the first 
metatarsal 

Presence of thickening of the cortex of the sec- 
ond metatarsal 

General structure of the foot (slender, average, 
broad) 

Abnormalities of foot structure or evidence of 
' systemic disease 

A control group consisting of the roent- 
genograms of the feet of 400 soldiers was 
studied. These were selected from the files 
on the basis of a single criterion. That is, 
that they were the roentgenograms of sol- 
diers who had the misfortune to suffer a 
single injury of such severity that the ex- 
amining medical officer suspected a frac- 
ture, and had therefore ordered a roentgen 
examination. These roentgenograms were 
not inspected before they were selected for 
the control group, but were chosen from the 
files solely on the basis of the statement of 
the examining officer (on the “x-ray request 
form”) that a single injury had been sus- 
tained. Of these 400 soldiers, 165 actually 
had a fracture due to that single trauma; 
the remaining 235 did not. This control 
group is composed of soldiers of essentially 
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the same age and stage of training, and are 
drawn from the same military organizations 
as the march fracture group. The only dif- 
ference is the manner in which the injury 
occurred. Such a group is neither more nor 
less likely to have abnormal feet than the 
average run of soldiers in the same organ- 
izations, and was therefore deemed a true 
control. 

The same roentgenographic technique 
was used throughout. Dorsoplantar and 
oblique roentgenograms were made at 36 
inch distance, employing a small focal spot 
and a cardboard film holder. Additional 
views were made as indicated. 

RESULTS 

(a) Length of Service. The length of serv- 
ice prior to the onset of symptoms varied 
from one month to seven years and ten 
months, but 80 per cent of the fractures oc- 
curred during the first six months of service. 
The mode, which represents the typical 
case, was the three to four month group. 
Since approximately one month is con- 
sumed by the initial furlough granted to 
selectees at the time of this study, and 
by the time needed to process them, to 
transport them to their place of duty and 
to organize them into units, it is evident 
that the typical patient had only two or 
three months’ training at the time of the 
onset of the pain. 

Ten soldiers had been in the regular army 
for over twenty months. In most of these 
instances, questioning revealed that the sol- 
dier had been recently transferred from a 
sedentary job to an organization under- 
going intensive training. 

(b) Occupation Prior to Induction. In 
every case an attempt was made to deter- 
mine the amount of walking or standing 
the individual’s job had required. These 
were then classed as sedentary or active in 
relation to the amount of strain the feet 
had been accustomed to in the past. Ex- 
cluding the Regular Army soldiers, 44 per 
cent had pursued a vocation which had re- 
quired much standing or walking, and 56 
per cent had followed a sedentary occupa- 


tion. Thus it is seen that the occupation 
prior to induction has no relation to the oc- 
currence of a march fracture. 

There are several reasons for this. The 
strain placed on the feet in military service 
is entirely different from that experienced 
in civil life. Even those who have arduous 
jobs in civil life can almost always sit down 
and rest for a few minutes when they be- 
come fatigued. Furthermore, a farmer does 
most of his walking on relatively soft soil, 
whereas a soldier does much of his march- 
ing on roads or hard drill fields. There is 
also the added factor of the pack and rifle 
which materially increase the weight the 
feet have been accustomed to bearing. 

(c) Branch of Service. The great majority 
of the soldiers in this series were infantry- 
men, a percentage which was much higher 
than the average proportion of infantry 
troops present on the post. This is not sur- 
prising, since in spite of the mechanization 
of the modern army, the infantryman is 
still primarily a foot soldier. 

(d) Site of the Fracture. The right foot 
was the site of the fracture in 105 instances, 
the left in 86 and both feet in 9 cases. In all 
bilateral cases the fractures occurred at 
different times. Fractures of more than one 
metatarsal in the same foot were present 
in 9 soldiers, in some cases apparently hav- 
ing occurred at the same time. Two pa- 
tients had two metatarsals fractured in one 
foot and one in the other. Thus a total of 
220 fractured metatarsals was seen in these 
200 patients. These were distributed among 
the metatarsals as follows: 


SITE OF THE 220 

FRACTURES 



Number 

Per Cent 

Second metatarsal 

98 

44 

Third metatarsal 

I12 

51 

Fourth metatarsal 

10 

5 

Total 

220 

100 


This is a somewhat higher percentage of 
fractures in the third metatarsal than has 
been noted in most previously reported 
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Fig. I. Left foot, oblique view. A narrow, incom- 
plete fracture line is visible (arrow) in the distal 
portion of the third metatarsal. No callus is pres- 
ent. This is a march fracture, first stage. 

series. No fractures were present in the 
first and fifth metatarsals. 

(e) Stage in Which First Seen. At the 
time of the first roentgenographic study the 
fractures occurred in the various stages as 
follows : 


STAGE IN WHICH FIRST SEEN 



Number 

Per Cent 

No fracture diagnosed 

25 

II 

First stage 


52 

Second stage 

57 

26 

Third stage 

25 

11 

Total 

220 

lOO 


All of the patients on whom no diagnosis 
of a fracture was made on the first examina- 
tion were re-examined within a few days 
because of continued pain, and the fracture 
was then discovered. The original roent- 
genograms were reviewed in every case and 
it was agreed that the diagnosis could have 
been made, or at least suspected, in lo in- 


stances. In the remaining 15 roentgeno- 
grams (7 per cent of all fractures) there was 
no evidence of a pathologic process even 
when the site of the fracture was known. It 
is possible that in some of this latter group 
the fractures had not yet occurred at the 
time of the original examination. 

When first seen the fractures varied in 
extent from a barely visible hair line to 
easily seen complete fractures; 16 of these 
were comminuted. 

(f) Body Build. It was possible to estimate 
the body build in 198 cases. These were dis- 
tributed as follows: 


BODV BUILD 

198 Cases 



Cases 

Per Cent 

Slender 

67 

34 

Medium 

92 

46 

Heavy 

39 

10 

Total 

198 

100 


Since this does not vary strikingly from 
the distribution found in any group of 
young males, it seems that march fractures 
occur without relation to the body build. 

(g) Short First Metatarsal. In every in- 
stance of bilateral fracture the feet were 
symmetrical. Therefore, in such cases only 
one foot was counted for the purpose of es- 
timating the incidence of a shurr first 
metatarsal. 

According to Morton, the weight-bearing 
axis of the foot during walking or running is 
a line midway between the first and second 
metatarsals. A line drawn tangential to the 
distal tip of the first metatarsal, and per- 
pendicular to this axis should normally 
cross the second metatarsal within 3 mm. 
of its distal tip. Therefore, the first meta- 
tarsal was considered to be “anatomically” 
short if such a line was 3 mm. or more 
proximal to the distal tip of the second 
metatarsal. The sesamoids were considered 
as proximally located (“functionally” short 
first metatarsal) if a transverse line through 
the center of the more distal sesamoid fell 
behind the entire head of the second meta- 
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tarsal. (These criteria were suggested to us 
by Morton.) 

The incidence of a short first metatarsal 
among the march fracture patients and a 
comparison with the control group is as 
follows: 

INCIDENCE OF SHORT FIRST METATARSAL 


March Frac- Control 

ture Cases Cases 

200 feet 400 feet 


Feet 


Per 

Cent 


Feet 


Per 

Cent 


Anatomically short 


first metatarsal 

42 

21 

103 

27 

Functionally short 
first metatarsal 

60 

30 

81 

19 

Total 

102 

51 

184 

46 


This is far short of the 100 per cent inci- 
dence reported by Dodd and by Sirbu and 



*1G. 2 . Right foot, oblique view. A comminuted 
fracture of the distal portion of the third meta- 
tarsal is present (arrows). This is a march frac- 
ture, first st.nge, comminuted. It is representative 
of 16 such fractures encountered in this series. 



Fig. 3. Left foot, dorsoplantar view. There is a 
spindle of loose, thinly calcified callus, with fuzzy 
margins, around the distal portion of the third 
metatarsal (arrows). The fracture line can be 
seen only with difficulty. This is a march fracture, 
second stage. It is this type of abundant callus 
which in the past has led to erroneous diag- 
noses of neoplasm. Note that the mid-points of 
the sesamoids (retouched for reproduction) are on 
a plane which falls behind the head of the second 
metatarsal, although the shaft of the first meta- 
tarsal is of normal length. This is an example of a 
“functionally” short first metatarsal. 

Palmer. In addition, there is no significant 
difference in the frequency of occurrence of 
a short first metatarsal between the march 
fracture and the control group. From these 
figures it is concluded that a short first 
metatarsal is not a predisposing cause of 
march fracture. 

At first glance, the percentage of a short 
first metatarsal (46 per cent) in the control 
group may seem high. However, Morton^* 
stated that ‘ . . . short or unstable first met- 
atarsal bones are to be found in many feet 
that have never sensed any related discom- 
fort . . . nevertheless these factors must be 
classed as potential causes of foot disabil- 
ity . . .” 
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As further confirmatory evidence of the 
absence of any relation between march 
fracture and a short first metatarsal, the 
location of the march fractures in those 
cases with a short first metatarsal was com- 
pared with the distribution among the men 
who had a normal first metatarsal, as fol- 
lows : 


EFFECT OF PRESENCE OF SHORT FIRST METATARSAL 
ON SITE OF FRACTURE 


Location of 220 
Fractures 

Short First 
Metatarsal 
Present 

Normal First 
Metatarsal 
Present 

Second metatarsal 

46% 

42% 

Third metatarsal 

51 % 

50% 

Fourth metatarsal 

3 % 

8% 

Total 

100% 

100% 


It is evident that the presence of a short 
first metatarsal has no material effect on 
the site of the fractures. A short first meta- 
tarsal is presumed to throw a greater pro- 
portion of the load on the second meta- 
tarsal. Therefore, if there is any relation- 
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Fig. 4. Right foot, dorsoplantar view. A spindle 
of dense, sharply circumscribed callus is seen 
around the distal portion of the shaft of the 
third metatarsal. The fracture line is no longer 
visible. This is a march fracture, third stage. The 
line drawn between the first and second metatar- 
sals represents the weight-bearing axis in the act of 
walking (Morton). A line drawn tangential to the 
tip of the first metatarsal, perpendicular to this 
axis, shows that the first metatarsal is of normal 
length. The foot is slender in relation to its length. 
The cortex of the second metatarsal is thickened 
in comparison with that of the fourth metatarsal. 


ship between a short £rst metatarsal and 
march fracture, one would expect a greater 
proportion of such fractures to occur in the 
second metatarsal when a short first meta- 
tarsal is present. However, the table pre- 
sented demonstrates that the location of 
these fractures is not significantly affected 
by the presence of a short first metatarsal. 
This fact further supports the conclusion 
that a short first metatarsal is not a predis- 
posing cause of march fracture. 

(h) Thickening of the Cortex oj the Second 
Metatarsal. The cortex of the midportion 
of the shaft of the second metatarsal was 
compared with the corresponding area on 
the fourth metatarsal. On this basis, the 
occurrence of thickening of the cortex was 
as follows: 


THICK CORTEX, SECOND METATARSAL 



March Frac- 
ture Cases 
200 feet 

Control 

Cases 

400 feet 

Overall incidence 

83% 

79% 

Of those with a short 

first metatarsal 

87% 

89% 

Of those with a normal 

first metatarsal 

80% 

70% 


Thickening of the cortex of the second 
metatarsal is thus seen to be very frequent. 
This higher incidence in those feet which 
have a short first metatarsal bears out Mor- 
ton’s idea of the relationship between the 
two. Morton has suggested that when the 
cortex of the second metatarsal is thick- 
ened, in the absence of a short first meta- 
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tarsal, then it is likely that hypermobility 
of the first metatarsal (separation between 
the first and second cuneiforms) is present. 
However in 70 per cent of our control cases 
with a normal first metatarsal there was 
some thickening of the cortex of the second. 
This seems rather high to be explained on 
this basis alone. There may be some rela- 
tion to the presence of foot strain over a 
period of years. In general, the presence 
of a thickened cortex of the second meta- 
tarsal is so common that it must be re- 
garded as the usual, if not the normal pic- 
ture. 

(i) Width of the Foot. This was assessed 
empirically, i.e., no absolute measurements 
were made. Each roentgenogram was 
viewed in an attempt to decide whether the 
foot was narrow in relation to its length. In 
such cases the metatarsal shafts were al- 
most uniformly narrower than in the aver- 
age run of feet. Of the 200 feet in the march 
fracture group 44, or 22 per cent, were con- 
sidered to be of the slender type. The re- 
mainder were of average or greater than 
average width. In the control group of 400 
feet only 15.5 per cent were considered to 
be of the narrow type. This difference is 
probably not significant. 

(j) Other Fmdings. Seven cases of mild 
or moderate hallux valgus and 6 instances 
of hypertrophic spur formation at the distal 
end of the first metatarsal were encoun- 
tered. An occasional case with mild or mod- 
erate pes planus and 3 with pes cavus were 
seen. There were no instances of osteo- 
porosis nor was there evidence of any sys- 
temic disease such as rheumatoid arthritis 
or gout. All of the patients appeared to be 
well nourished. 

SUMMARY 

The clinical syndrome, the roentgeno- 
logic appearance and the treatment of 
march fracture have been briefly presented. 
The literature has been reviewed, and the 
many theories advanced to explain the 
pathogenesis of march fractures have been 
discussed and their shortcomings noted. 

The immediate cause of the fracture is 



Fig. 5. Left foot, slightly oblique view. There is a 
tiny cap of callus on the medial side of the distal 
portion of the second metatarsal (arrows). A 
tiny, incomplete fracture line is present under this 
callus. This is representative of the second stage, 
in which the fracture has remained incomplete, 
and the callus is confined to one side of the shaft. 
The first metatarsal is clearly seen to be “anatomi- 
cally” short. 

the rhythmically repeated, subthreshold 
traumata incident to marching, which, act- 
ing by summation, reach a point beyond 
the ability of the bone to bear stress. Fa- 
tigue of the calf muscles causes these sub- 
threshold injuries to be accentuated. Hen- 
schel’s experiments indicate that as the re- 
sult of these subthreshold traumata a 
change in the crystalline structure of bone 
occurs. If the stress and strain is continued, 
a fracture occurs. 

The results of the study of 200 soldiers 
with 220 march fractures of the metatarsals 
are reported. A control group of 400 cases 
Avas also studied. 

These fractures usually (80 per cent) oc- 
cur within the first six months of training, 
especially among infantrymen. The second 
and third metatarsals are most frequently 
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involved. One-half of the fractures are seen 
and can be diagnosed before callus forma- 
tion occurs. The fractures vary in extent 
from a narrow “hair line” to actual com- 
minution. A small proportion (7 per cent) 
cannot be diagnosed on the first examina- 
tion but will be apparent on re-examination 
after a few days. Careful study of techni- 
cally perfect roentgenograms is a requisite. 

The nature of the soldier’s previous oc- 
cupation and his body build have hb rela- 
tion to the cause of march fracture. The 
presence of a short first metatarsal is not a 
predisposing cause. A slender foot (in rela- 
tion to its length) does not appear to be a 
significant predisposing cause. 

CONCLUSIONS 

1. There appears to be no single factor 
which occurs with sufficient regularity to 
be considered a predisposing cause of march 
fracture. 

2. The presence of a short first meta- 
tarsal is not a predisposing cause. 

3. While the actual exciting cause of the 
march fracture is apparent, none of the 
theories advanced in the literature ade- 
quately explain the pathogenesis, with the 
exception of Henschel’s statement that a 
change in the crystalline structure of bone 
occurs under continued low grade stress. 
This is a fatigue fracture. 

4. These fractures will continue to occur 
in the course of training soldiers. The most 
important fact to be emphasized is that 
early recognition and proper conservative 
treatment restore these men to duty with 
a minimum of lost time.* 

1.313 Maple St, 

Columbia, S. C. 

REFERENCES 

1. Berkman, E. Etiological possibilities of march 

fractures. Bone Joint Surg., 1943, ay, 

206-207. 

2. Brandt, G. Ergehn d. Chir. n. Orthop., 

1-59. Abst. in Year Book of Radiology, 1941, 

P- 35 - 

* Since this paper was submitted for public.ation, we h.ave seen 
46 ndditiona} cases with a total of 50 march fracttmes. Thus, the 
total number studied is now 246 soldiers, who sustained 270 frac- 
tures. The statistics presented and the conclusions drawn have 
not been altered by the additional cases seen. 


September, 1944 

3. Deutschlander, C. Ueber entziindliche Mittel- 

fussgeschwiilste. Arch. J. klin. Chir., 1921, 
I18, 530-549. 

4. Dodd, Harold. Pied force or march foot. Brit. 

J. Surg., 1933,21, 131-144- 

5. Jansen, M. March foot. J. Bone £5? Joint Surg., 

ip26, S, 262-272. 

6. Kirchner, a. Die Aetiologie der indirecten 

Metatarsalfracturen. Arch.J. klin. Chir., 1905, 
77, 241-267. 

7. Krause, G. R. March fracture. Radiology , 1942, 

3S, 473-476. 

8. Martin, A. Inflammation periosto-arthritique 

du pied a la suite des marches. Arch, de med. et 
pharm. mil, 1891, 18, 336-343. 

9. Meyerding, H. W., and Pollock, G. A. March 

fracture. Surg., Gynec. £5’ Ohst., 1938, 6y, 234- 
242. 

10. Momburg. Die Entstehungursache der Fuss- 

geschwulst. Deutsche Ztschr.f. Chir., 1904, yy, 

425-437- 

11. Moore, P. L., and Bracher, A. N. March frac- 

ture. War Med., 1941, i, 50-54. 

12. (a) Morton, D. J. Metatarsus atavicus; iden- 

tification of distinctive type of foot disorder, 
J. Bone fd Joint Surg., 1927, p, 531 - 544 - 

(b) Morton, D. J. Hypermobility of first meta- 
tarsal bone. J. Bone £^ Joint Surg., 1928, /o, 
187-196. 

(c) Morton, D. J. The Human Foot. Columbia 
University Press, New York, 1935. 

13. Pauzat, J.-E. De la periostite ost^oplastique 

des metatarsiens a la suite de la marche. Arch, 
de med. et pharm. mil., 1887, 10, 337-353. 

14. PouLET, A. De J’ost6operiostite rhumatismale 

des metatarsiens au j® regiment de zouaves. 
Arch, de med. et pharm. mil., 1888, 12, 245- 
258. 

1 5. Schulte. Die sogennante Fussgeschwulst. Arch. 

/•■ klin. Chir., 1897, jy, 872-892. 

16. SiRBU, A. B., and Palmer, A. M. March frac- 

ture; report of 1$ cases. California £9’ West. 
Med., 1942,57. ti3-ii-]. 

17. Stammers, F. A. R. March fracture — pied 

force. Brit. M. J., 1940, i, 295-296. 

18. Stechow. Fussodem und Rdntgenstrahlen. 

Deutsche mil.-drtzl. Ztschr., 1897, 26, 465-471. 

19. Straus, F. H. Marching fractures of metatarsal 
’ bones, with report of the pathology. Surg., 

Gynec. & Obst., 193'^, 54 , 581-584- 

20. Sweet, H. E., and Kisner, W. H. March frac- 

tures. J. Bone £9’ Joint Surg., 1943, 2y, 188- 
192. 

21. Weisbach. Die sogenannte “Fussgeschwulst” — 

Syndesmitis metatarsea, — des infanteristen in 
Folge von anstrengenden Marschen. Deutsche 
mil.-drtzl. Ztschr., lini, 4 SS^SST- 
CL'i. Williams, A. A. March fracture. Brit. M. J., 
1940,^,784-785. 

23. ZziTLiN, A. A., and Odessky, I. N. "Pied force 
or “Deutschlander’s disease.” Radiology, 
1935,25, 215-222. 



VoL. 52, No. 3 


PEPTIC ULCER OF THE GREATER CURVATURE 

OF THE STOMACH* 

By S. DANIEL BLUM, M. D.f 

Veterans Administration 

BRONX, NEW YORK. 


B enign ulcers of the greater curvature 
of the stomach are so extremely rare 
that lesions, especially niches, found in this 
location are usually considered to be malig- 
nant until proved otherwise. A review of 
the literature, both early and recent, testi- 
fies to the rarity of such occurrence. It also 
reveals that the real incidence of ulcers of 
the greater curvature is unknown because 
most of the reported cases were not proved 
histologically nor followed up adequately. 

Finsterer and Glaessner^ apparently were 
the first to call specific attention to this im- 
portant subject with their review of all the 
cases up to 1914. They found 36 reported 
as ulcer on the greater curvature. Blaine, ‘ 
in 1925, contributed 3 additional cases. 
David^ reviewed all the cases from 1914 to 
1928. These included 2 additional cases of 
Sutherland'*^ in 1925, and excluded those 
reported by Blaine. He found 24 reported 
as ulcers of the greater curvature. Sproull,'' 
however, in an excellent critical analysis of 
these foregoing authors’ cases and others up 
to 1 93 1 3 stated that according to his under- 
standing of peptic ulcer only 10 of all these 
cases proved to be ulcers of the greater 
curvature, both by histologic examination 
and by location. He then cited one case of 
his own to caution against the danger of 
such unproved diagnoses. This was a 
woman, aged twenty-four, with a peptic 
ulcer syndrome of one year duration. 
Roentgenograms revealed a definite lesion 
on the greater curvature. At operation, the 
surgeon thought it was benign, and it w’as 
locally excised. Microscopically it proved 
to be carcinomatous and the patient died 
two years later of a large, inoperable car- 
cinoma. 


Significantly, Sproull concluded from his 
own experience and' thaT of the leading 
roentgenologists of his time, that it was un- 
wise for a roentgenologist to diagnose a le- 
sion on the greater curvature as b.enign. 
The chance of the diagnosis being correct, 
he stated, was one in a million. Obviously, 
he counselled against the medical treat- 
ment of any lesion on the greater curvature. 

In the following years. Holmes and 
Hampton® in 1932 studied 202 autopsy 
cases and did not find a single instance of an 
ulcer of the greater curvature. They also 
quoted Orator who studied 330 cases of 
gastric ulcers from Eiselberg’s clinic, both 
grossly and histologically, and found no be- 
nign ulcers of the greater curvature. 

In 1933, Bowers and Rivers® reviewed 
the records of 617 benign cases of gastric 
ulcer in which exploration had been done 
and found none on the greater curvature. In 
another series of 240 cases, 120 benign ul- 
cers and 120 malignant lesions, they found 
4 on the greater curvature. All of these were 
malignant. Interestingly, they concluded 
that the closer an ulcer came to the pylorus 
or greater curvature, the more likely it was 
to be malignant. 

Matthews,'® in a painstaking critique, 
brought the literature up to 1935. He con- 
cluded that only 22 cases were reported in 
sufficient detail to warrant a diagnosis of 
true greater curvature ulcer. Of these, how- 
ever, further study revealed that only 10 
were proved histologically. He contributed 
2 additional cases of his own, both on the 
greater curvature, one 12 cm. and the other 
14 cm. from the pylorus. Both of these were 
proved microscopically, and both were well 
on follow up, one after five and a half years 
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Fig. I. Immediate roentgenogram (January ii, 
1943), showing a large, irregular, polypoid-like 
filling defect in the antral region involving the 
greater curvature. Note the niche and also the ac- 
centuated and convergent rugae. 

and the other after fifteen months. This 
latter case had perforated through the gas- 
trocolic omentum. 

In the recent literature van Buchem^® 
added a single case in 1938, of a large crater 
on the greater curvature confirmed at op- 
eration and histologically benign. The pa- 
tient was well after a three year follow up. 
Williams, in a concise but nevertheless 
pointed paper in December, 1941, pre- 
sented 2 more cases, both seen at autopsy 
and histologically confirmed. This brought 
the total of proved cases of ulcer of the 
greater curvature in the entire literature to 
fifteen. His first case had a 1.5 cm. ulcer 
about 0.5 cm. from the pylorus on the 
greater curvature of the prepylorus. It had 
caused a marked degree of pylorospasm 
producing a large six hour residue. A diag- 
nosis of carcinoma had been made. The 
second case revealed a large ulcer, 4 cm. in 


diameter, 6 cm. from the pylorus with 
smooth undermined edges, astride the 
greater curvature, which had extended pos- 
teriorly to the pancreas. 

At the Bronx Facility of the United 
States Veterans Administration, the case 
herewith reported was recently treated. 
Even though exact statistics are not avail- 
able, it was the first case of benign ulcer of 
the greater curvature encountered among 
several thousand peptic ulcers diagnosed 
roentgenologically and among several hun- 
dred which came to surgery. Because of its 
rarity and because of several interesting 
and intriguing features in its diagnosis, the 
case is reported in some detail. 

REPORT OF CASE 

P. P. J. (No. 51649), white male, aged forty- 
nine, was admitted on December 30, 1942, with 
a history of having had “stomach trouble and 
indigestion” for the past ten to twelve years. 
This consisted of epigastric pain and discom- 
fort a few hours after meals. At times he would 
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Fig. 2. Right oblique position (January ii, 1943)5 
revealing the area of defect along the greater cur- 
vature with prominence of the large ulcer niche. 
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vomit when this occurred. He was often awak- 
ened at night by this pain, which was local and 
did not radiate. He had been treated at various 
times for an ulcer of the stomach, under which 
treatment he went along fairly well, until Au- 
gust, 1942. At that time he had a severe. gastric 
hemorrhage which necessitated three blood 
transfusions at a private hospital. After recu- 
perating from this, he was hospitalized at the 
United States Veterans Facility at Togus, 
Maine, from December 3 to 29, 1942, where, 
after a complete examination he was referred 
to our hospital with a diagnosis of carcinoma of 
the stomach. He had lost about 40 pounds in 
the past five months, but in the last three to 
four weeks he claimed he had gained back 15 
pounds and felt generally stronger. However, 
his appetite was still poor. His bowels were 
regular and stools were not tarry. 

Physical Examination. This revealed a white 
male who looked chronically ill and somewhat 
anemic in appearance. The sclerae and mucous 
membranes were pale in color. The general ex- 
amination was essentially devoid of positive 
findings. There were no palpable nodes in the 
neck. The liver and spleen were not palpable 
nor were there any other abdominal masses 



hiG. 3. Immediate roentgenogram (December 29, 
1942) from previous hospit.alization. The stomach 
IS more dilated. The accentuated rugae clearly 
converge toward the ulcer niche on the creater 
cuiA'ature. 



Fig. 4. Five hours after ingestion of barium meal , 
(December 29, 1942). The defect along the greater 
curvature is still visible and the ulcer crater is de- 
lineated very plainly by the barium. 

present. Rectal digital examination revealed no 
shelf and the prostate was within normal limits. 
The patient weighed 137 pounds and his tem- 
perature, pulse and respiration were normal. 

Laboratory Data. On December 30, 1942, the 
blood count revealed a secondary anemia. The 
hemoglobin was 52.9 per cent, erythrocytes 
2,990,000, leukocytes 9,000, with a differential 
count of 66 per cent polymorphonuclears, 30 
per cent lymphocytes, 2 per cent monocytes and 
2 per cent eosinophiles. On January 16, 1943, 
the hemoglobin was 51.4 per cent, the erythro- 
cyte count was 3,400,000 and the leukocyte 
count 6 ,7 Co. Several urine specimens were 
within normal limits. Several specimens of stool 
were positive for occult blood and negative for 
ova and parasites. The blood Wassermann and 
Kahn tests were negative. Gastric analysis one 
hour after an Ewald test meal showed a free 
HCl of 57 units, a total acidity of 70, acid salts 
of 6, no organic acids and no Boas-Oppler bacilli 
present. Report of the gastric analysis done at 
the previous hospital one month earlier revealed 
a free HCl of 35 units, a total acidity of 55, com- 
bined II, no lactic acid and was positive for oc- 
cult blood. 

Roentgen Examination. L gastrointestinal 
series done on January ii, 1943, revealed the 
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Fig. 5. Photomicrograph (X120) of the margin of the 

ulcer. There is no evidence of malignant change. 

Note transition from glandular mucosa to erosion 

of the ulcer. 

following: The esophagus was normal; the 
stomach was slightly dilated. The greater cur- 
vature in its distal half was irregular. This was 
chiefly due to a large polypoid-like defect in the 
antral region, 5 cm. in diameter. Below this area 
of defect was a niche on the greater curvature, 
measuring 2.5 cm. in diameter, which probably 
represented an ulcer crater (Fig. i and 2). The 
rugae surrounding this area were prominent and 
seemed to converge toward it. On roentgenos- 
copy they could not be effaced. Peristaltic 
waves did not pass over this area. A definite 
meniscus sign could not be demonstrated. At 
six hours, there was a small gastric residue 
which still outlined the crater, and the remain- 
der of the meal lay in the terminal ileum. At 
twenty-four hours, the barium was in the colon 
which was fairly well filled and appeared nor- 
mal. 

In connection with the roentgen findings, it 
is interesting to note the roentgenograms taken 
at the previous hospital two weeks earlier (De- 
cember 29, 1942) because they bring out more 
clearly the large ulcer niche on the greater 
curvature (Fig. 3 and 4). Unfortunately, we 
did not have these roentgenograms at the time 
of operation. In addition to the gastric findings, 
both sets of roentgenograms also showed a 
chronic duodenal ulcer as evidenced by deform- 
ity of the duodenum and definite gastric reten- 
tion. 


Operative Findings. Principally because of 
the location and size of the lesion, a diagnosis of 
carcinoma of the greater curvature was made 
and the patient was prepared for surgery with 
transfusions, and so forth. On January 21, 1943, 
under spinal anesthesia, an exploratory opera- 
tion was done. Essentially the main findings 
were as follows: A large ulcer 5 cm. in diameter 
was found astride the greater curvature with 
one leg, so to speak, extending somewhat on to 
the posterior wall. In its center was a large 
crater, which could be felt by invaginating the 
stomach wall with the finger. The margins of 
the ulcer were hard and indurated but regular. 
The transverse colon and gastrocolic ligament 
were drawn up beneath the posterior wall of the 
stomach as a result of some sort of a fibrotic, in- 
durated process. The liver and other viscera 
were explored and showed no evidence of me- 
tastases. One small node was felt on the lesser 
curvature. Since the surgeons could not tell by 
gross inspection alone whether the ulcer was 
benign or malignant, an incision was made in 
the anterior wall of the stomach to ascertain 
this by biopsy and frozen section, and also to 
see more clearly the extent of the ulcer. It was 
then seen that the rugae surrounding the ulcer 
were hypertrophied and edematous and stood 
out rather stiffly, and converged toward the 
ulcer. The mucosa was definitely thickened. 
The first portion of the duodenum revealed 



Fig. 6. Photomicrograph (Xiio) of the base of the 
ulcer. There is no evidence of malignancy; only a 
chronic inflammatory process is present down to 
the muscularis. 
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scarring and dense adhesions, evidence of a 
former duodenal lesion, probably ulcer. 

Since the frozen sections were reported sus- 
picious for malignancy and because of the pos- 
terior extension, it was deemed wise to do a 
subtotal gastric resection. Approximately two- 
thirds of the stomach was removed and the 
gastrojejunostomy attached ante-colically. In 
addition, an obstructive resection of the mid- 
portion of the transverse colon and attached 
greater omentum was done. The remaining 
colon was colostomized and on March 15, 1943, 
following preliminary crushing of the spur, the 
colostomy was suppressed. 

Pathologic Findmgs. The removed portion of 
the stomach measured 14 cm. in length. At the 
distal end, 6 cm. from the pylorus, and on the 
greater curvature was an oval defect 5 cm. in 
diameter with its posterior portion extending 
slightly on to the posterior wall. The mucosa 
about the ulcer was hypertrophied and the 
rugae edematous. The bottom or the crater of 
the ulcer was involved in an indurated fibrotic 
process which evidently had penetrated or per- 
forated through the stomach at one time, and 
involved the gastrocolic ligament and the sero- 
sal surface of the transverse colon at the mid- 
point of the resected specimen, which itself 
measured 12 cm. in length. The small lymph 
node was not grossly characteristic of any 
pathologic condition. 

Histopathology. Several sections through vari- 
ous sites of the ulcer (margins, sides and base) 
revealed no evidence of malignant change 
(Fig. 5 and 6). The mucosa, submucosa, and 
muscularis were infiltrated by numerous lym- 
phocytes and plasma cells, evidence of chronic 
inflammatory changes. Sections through the 
transverse colon showed no malignant changes. 
The chronic inflammatory process had invaded 
the serosa and muscularis and many eosino- 
philes were also seen. The lymph node showed 
only chronic inflammatory lymphoid hyper- 
plasia (Fig. 7). 

The diagnosis, pathologically, was penetrat- 
\ng peptic ulcer. These conclusions were verified 
by Dr. Fred Stewart of Memorial Hospital, our 
consulting pathologist. 

Suhsequeut Course. Following the resections 
and suppression of the colostomy, the patient 
made an uneventful recovery and was di.s- 
charged on April 6, 1943. He had no complaints 
referable to the gastrointestinal tract and re- 
gained 15 pounds lost during the hospital stay. 

hen last heard from, six months after dis- 



Fig. 7. Photomicrograph (Xno) of small node found 
on the lesser curvature. No malignancy is present. 

charge, the patient was feeling well, had not 
lost any weight and had had no gastric symp- 
toms. 

DISCUSSION 

In the case reported there were several 
interesting features in the different’ al diag- 
nosis which confronted us, and which merit 
review. Were we dealing with a large benign 
ulcer or was it a malignant tumor which, 
mainly because of its size and location, de- 
manded immediate surgical intervention, 
rather than a period of medical treatment? 
To answer this satisfactorily, the many 
features which are of value in an attempt 
to establish a differential diagnosis between 
benign and malignant gastric ulcer had to 
be considered. 

As Eusterman' has pointed out, among 
those that favor benignancy are long dura- 
tion of symptoms (ten years or more), age 
of patient (thirty years or less), free hydro- 
chloric acid in the stomach contents (40 
units or more), local tenderness on roent- 
genologic examination, and an hour-glass 
type of deformity of the stomach. Those 
symptoms and signs that favor malignancy 
are late onset in an elderly patient, an ir- 
regular syndrome, achlorhydria associated 
with obstruction, the meniscus sign-corn- 
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plex and the visualization of a large and 
irregular niche on roentgenologic examina- 
tion, and the location of the ulcer in the 
prepyloric area, on the greater curvature, 
or on the posterior wall of the stomach. 
Thus, in the case reported, criteria of both 
benignancy and malignancy were present. 
Favoring benignancy were the history of 
long duration of peptic symptoms (ten to 
twelve years), the episode of severe gastric 
hemorrhage with recovery, free hydro- 
chloric acid in the stomach contents of 57 
and 35 units on two occasions, together 
with a high total acidity, and the accentu- 
ation and convergence of the adjacent gas- 
tric rugae toward the ulcer on roentgeno- 
logic appearance and the absence of a 
definite meniscus sign-complex. In favor of 
malignancy were the age of the patient, 
forty-nine ^mars, a poor appetite, a definite 
secondary anemia, loss of 40 pounds in 
weight in five months, some gastric reten- 
tion and a large niche located on the greater 
curvature. 

The weight of evidence pointed heavily 
toward malignancy; yet, considering all the 
criteria, as Eusterman has emphasized, 
great caution is necessary in any decision 
concerning malignancy, because malignant 
gastric ulcer may successfully mimic a be- 
nign lesion. Sara Jordan,^ however, and 
others have repeated!)^ stated that “neither 
the size of the ulcer nor the age of the pa- 
tient, nor the presence of normal acid or 
hyperchlorhydria should lessen our sus- 
picion of carcinoma.” 

In view of the foregoing, the differential 
diagnosis narrowed itself down to a con- 
sideration of two principal features, the 
size and location of the ulcer. The size of 
the entire ulcer was large, measuring 5 cm. 
in diameter, and the size of the ulcer crater 
itself slightly over 2.5 cm. in diameter. It 
is generally known that the larger the ulcer, 
the greater the chance of malignancy, 
MacCarty^- in the Carman lecture of 1940, 
supports this by stating that at least 90 per 
cent of all chronic gastric ulcers larger than 
a quarter (2.5 cm.) are definitely cancers. 

Kirklin,® on the other hand, using the 


size of the ulcer niche as a diagnostic sign 
in differentiating between benign and ma- 
lignant ulcer, has said that in every case 
when the ulcer niche measures over 2.5 cm. 
in diameter, a malignant process should be 
suspected. The size of the ulcer and ulcer 
niche in this case, therefore, both added 
some real certainty to the conclusion that 
the nature of the lesion present was malig- 
nant. 

Finally, considering the location of the 
ulcer brings us to a discussion of the last 
of the important criteria and the “raison 
d’etre” of this paper. As has already been 
stated, one of the most generally accepted 
diagnostic criteria in differentiating be- 
tween benign and malignant gastric ulcers 
is based upon location of the niche. It is al- 
most a truism, if one is to believe the litera- 
ture and the best medical opinion, that a 
niche found on the greater curvature of any 
part of the stomach is generally considered 
malignant. Only recently in 1943, Lahey,^ 
in discussing a paper by Boles^ on peptic 
ulcer, stated, “We agree that we have never 
seen a benign ulcerating lesion on the 
greater curvature.” 

In support of this great surgeon’s opinion 
is that, of a leading contemporary radiol- 
ogist, Kirklin,^® who in a personal com- 
munication, says, “I have made the 
statement, however, for all practical pur- 
poses, that ulcers truly on the greater cur- 
vature are malignant, realizing of course 
that there are rare exceptions to this rule.” 
In support of these statements, statistics 
from the Mayo Clinic^ reveal that malig- 
nancy was found in 10 per cent of lesser 
curvature ulcers, while 65 per cent of the 
prepyloric and all of the greater curvature 
ulcers were malignant. 

Thus, all diagnostic criteria carefully 
considered, especially that of location on 
the greater curvature, the lesion in the case 
reported was thought to be malignant. 
Even at surgical exploration two surgeons 
could not tell definitely whether the lesion 
was grossly benign or malignant. Since even 
frozen sections were thought to be suspi- 
cious of malignancy, a partial gastric resec- 
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tion was carried out. Fortunately for the 
patient and somewhat to our surprise, the 
histopathological report was benign pene- 
trating ulcer. The surgical treatment, it is 
felt, was the proper procedure in view of 
the fact that complications may arise even 
when a large ulcer is benign. In fact, one of 
these had already occurred in the form of a 
penetration and extension to the gastro- 
colic omentum and transverse colon, which 
necessitated an accompanying resection of 
these involved parts. 

SUMMARY 

The literature is reviewed and from this 
benign ulcers of the greater curvature of 
the stomach are found to be extremely 
rare. Their real incidence is unknown 
mainly because of lack of histological proof 
and inadequate follow up of the cases re- 
ported. Only 15 proved cases have been 
found in the literature. To this is added 
another case of a large gastric ulcer on the 
greater curvature demonstrated roent- 
genographically and proved by surgical re- 
section and histopathological confirma- 
tion. The patient is alive and well, without 
symptoms of peptic ulcer, six months post- 
operatively. It is almost a truism, according 
to the literature and the best medical opin- 
ion of the day, that a niche located on any 
part of the greater curvature of the stom- 
ach should be considered malignant until 
proved otherwise. 
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COMMON DUCT STONE* 

By OTTO D. SAHLER and AUBREY O. HAMPTON 

BOSTON, MASSACHUSETTS 


T his report is presented to emphasize 
the fact that a diagnosis of common 
duct stone can be made by careful study of 
a flat roentgenogram of the abdomen or a 
spot roentgenogram of the bile duct area. 
Our conclusions are based on roentgeno- 
logic examinations in 12 proved cases of 
common duct stone, with special reference 
given to opaque stones. The demonstration 
of a common duct stone on a plain roent- 
genogram is of value to the patient and to 
the surgeon. If the patient is very ill it may 
spare him more extensive examinations. It 
may guide the surgeon to the site of the 
stone, or stones, and permit a preoperative 
estimate of the size of the common duct. If 
necessary, cholecystography, intravenous 
pyelography, or a gastrointestinal series 
may be resorted to at a later time for more 
definite localization of the area of calcifica- 
tion. 



Fig. I. Plain roentgenogram showing two common 
duct stones. These were diagnosed roentgenologi- 
cally and were confirmed at operation. 


The fact that common duct stones can 
be seen on the plain roentgenogram is not 
generally appreciated. In a brief review of 
the literature only one American reference 
to this possibility was found. f Walters and 
Snell, writing in 1940 on diseases of the 
biliary tract, do not mention this method 
of diagnosing common duct stone despite 
the fact that clinical and roentgenologic 
diagnosis is discussed in considerable de- 
tail. The value of the plain roentgenogram 
is not mentioned by Judd, Lahey, Allen, 
or others, writing in the past five years on 
the common duct stone, cholangiography 
and cholecystography. This omission is 
probably due to two factors: (i) the rela- 
tive infrequency of common duct stones, 
and (2) the difficulty in demonstrating their 
location accurately. 

Diagnosis of common duct stone from 
the plain roentgenogram is dependent upon 
the presence of calcification of sufficient 
concentration to give a positive shadow 
(Fig. i). The roentgenogram should be of 
the best quality and preferably either 
stereoscopic or posteroanterior and lateral. 
(Even a poor quality roentgenogram will 
demonstrate the stone if it is very dense.) 
Because the common duct lies near the 
center of the body in the anteroposterior 
plane, visualization of stones in this area 
is more difficult than is the demonstration 
of gallbladder stones (Fig. 2). Gallstones, 
due to their proximity to the anterior ab- 
dominal wall, show more distinctly and 
with less distortion (Fig. 3). The rotating 
anode tube with its small focal spots has 
increased definition so that in the future 
common duct stones will probably be seen 

■f George, A. W., and Leonard, R. D. The Pathological Gall 
Bladder. /Imi. Roentgenol. Vol. II, 1922. Paul B. Hoeber, New 
York. 


* From the Department of Radiology, Massachusetts General Hospital, Boston, Massachusetts. 
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Fig. 2. Normal postoperative chol angiogram. A, note the relatively short common duct and the fact that it 
lies below the ribs; also that it crosses the upper medial pole of the right kidney and the lower end lies in 
the region of the renal pelvis. 5, lateral view demonstrating the location of the common duct in the middle 
of the body anterior to the spine except for the extreme distal end. 


■with greater frequency. At the Massa- 
chusetts General Hospital we see about two 
cases of easily demonstrable common duct 
stone per year at the present time, whereas 
formerly this diagnosis was rare. 

The chief difficulty in diagnosing com- 
mon duct stones without a contrast sub- 
stance lies in establishing their correct 


location. The differentiation of common 
duct stone from renal or cystic stone, 
therefore, is the first problem to be solved. 
Figure 4 illustrates the possible confusion 
between renal and common duct stone. 
The patient, prior to her admission to this 
hospital, had had a negative exploration 
performed because of an incorrect roent- 



Fig. 3. A, a gallbladder full of stones and a stone in the common duct which was not di.agnosed. j 5 , post- 
operative roentgenogmm shows stone rem.aining in the common duct. The patient had to be operated on 
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Fig. 4. A, the stone seems to lie in the region of the renal pelvis. A mistaken diagnosis of kidney stone was 
made and a negative exploratory operation had been performed. B, lateral view reveals that the stone is 
well anterior to the kidney. 


genologic diagnosis of renal stone. The 
difficulty in this differentiation arises from 
the fact that in the posteroanterior and 
anteroposterior roentgenogram the com- 
mon duct overlies the upper pole of the 
kidney, while the lower end of the duct 
usually overlies the renal pelvis. A common 



Fig. 5. Intravenous pyelogram shows the location of 
the stone to be outside the kidney pelvis. 


duct Stone, however, can be well visualized 
on a true lateral view (Fig. 4). In this view 
the stone will be found to lie anterior to 
the spine, whereas a renal or ureteral stone 
will overlie the spine unless there is marked 
displacement of the kidney by tumor. Only 
if the stone lies in the ampulla will it be 
seen far enough posteriorly to simulate a 
renal stone. In obscure cases, intravenous 
or retrograde pyelography may be required 
to distinguish between these two types of 
calculi (Fig. 5). This procedure will elimi- 
nate the possibility of the stone being in the 
kidney if it is seen to lie outside the renal 
calices and pelvis. 

The decision as to whether a calculus 

■ “•i 

lies in the commdji duct or in the cystic 
duct is occasionally a difficult one to make. 
Since a stone in the cystic duct may lead 
to hydrops of the gallbladder, while one in 
the common duct would not do so, the find- 
ing of a mass in the gallbladder region 
associated with calculus is indicative of a 
cystic duct stone (Fig. 6). The converse is 
not always true, however; the cystic duct 
stone may not necessarily cause hydrops 
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of the gallbladder. In some instances, ex- 
amination with barium by mouth may be 
necessary to determine the exact location. 
If, in the anteroposterior projection, the 
stone is seen to lie in the region of the duo- 
denum, or in the duodenal loop, the con- 
clusion that it is in the common duct is 
justifiable, since it will be below the junc- 
tion of the cystic and common ducts (Fig. 
7). This method of examination will also 




Fig. 7. A common duct stone located by 
barium in the duodenum. 

Calcium bile milk is a frequent concomi- 
tant of common duct stone (Fig. 9). In the 
majority of cases this roentgenologic find- 
ing will give confirmatory evidence of the 
diagnosis. Clinical corroboration is found 
in the presence of jaundice in the patient. 


Fig. 6. A cystic duct stone with hydrops of the gall- 
bladder. Arrows indicate the outline of the en- 
larged gallbladder. 

demonstrate the relationship of the stone 
to the ampulla. 

In a rare case, when the Graham test has 
been made in addition to the flat roentgeno- 
gram, a diseased gallbladder may be found 
which retains its power of concentrating 
dye and subsequently contracting after a 
fatty meal (Fig. 8). In such an instance, 
however, the bile ducts would probably be 
outlined by dye and a stone could still be 
accurate!}’ located. Onh’ in a ver}' few cases 
will exact localization of a stone be impossi- 
ble. 
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Fig. 8. Cholecystogram. The dye is in the gallbladder 
and common duct, outlining the common duct and 
showing definitely that the stone lies within it. 
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Fig. 9. Calcium bile milk in the gallbladder with a 
stone in the region of the common duct. 

While common duct stones can, and often 
do, occur without jaundice being present, 
in many instances they lead to this clinical 
sign. In our experience, 4 out of 7 cases of 
roentgenologically and surgically proved 
common duct stones showed jaundice. 

The differentiation of common duct 
stones from other areas of calcification 
seen on a plain roentgenogram is not as a 
rule difficult. Calcification of costal carti- 
lage may be present, but it is usually above, 
and always anterior to, the common duct. 
The mistaking of an ecchinococcus cyst for 


a common duct stone is conceivable but 
unlikely. The patient’s history and the 
roentgenologic appearance of the calculus 
usually establishes one or the other diag- 
nosis. In the presence of an ecchinococcus 
cyst, a rounded area of calcification, gen- 
erally larger than a common duct stone and 
lying above the common duct, is seen, with 
fine comma-shaped areas of calcium in the 
periphery. 

Calcified abdominal vessels may cast a 
confusing cylindrical shadow, but such a 
shadow will be seen to change its shape 
with a change in the direction of the roent- 
gen-ray beam. Absence of signs of extensive 
arteriosclerosis elsewhere in the patient 
should also rule against a diagnosis of cal- 
cification of vascular origin. 

SUMMARY AND CONCLUSIONS 

1. Common duct stones can often be 
demonstrated on plain abdominal roent- 
genograms or spot roentgenograms of the 
bile duct area. They should be suspected 
in any case (a) in which calcification is seen 
in the region of the gallbladder or common 
duct, (^) in which calcium bile milk is dem- 
onstrated, or (c) in which the patient is 
jaundiced. 

2. In order to localize calculi accurately 
intravenous pyelography, cholecystog- 
raphy, and barium study of the upper 
gastrointestinal tract may be required in 
addition to the plain roentgenogram, 

3. Certain characteristics differentiating 
common ducts stones are described. 



PULMONARY CHANGES IN CHRONIC CYSTIC 
PANCREATIC DISEASE 

By GEORGE J. BAYLIN, M.D. 

Duke University School of Medicine^ Department of Radiology 

DURHAM, NORTH CAROLINA 


T he changing concepts of disease enti- 
ties attest to the dominant kinetic 
forces that motivate the entire field of med- 
icine, and the roentgenologist is so oriented 
that he is obliged to maintain a flexibility 
that permits him to respond adequately to 
these forces. Thus, though we are all famil- 
iar with the roentgen diagnosis of broncho- 
pneumonia and bronchiectasis in the in- 
fant, we must in the light of recent work on 
pancreatic disease of children modify our 
ways of thinking when confronted with in- 
fant chest roentgenograms. 

Andersen-^^ Blackfan and May^ and 
others, have established chronic cystic 
fibrosis of the pancreas as a definite disease 
entity. In a thorough and admirable study 
of clinical and pathological material, An- 
dersen described certain striking changes 
seen in a number of infants who succumbed 
to pulmonary infections. She found that 
the pancreas was small and irregular and 
that microscopically it was composed of 
small and large cysts lined with epithelium. 
The ducts were usually embedded in masses 
of fibrous tissue. The lungs in all cases 
showed bronchitis and bronchopneumonia 
along with many instances of bronchiectasis 
and atelectasis. 

Clinically, the cases can arbitrarily be 
placed in three groups: 

I. Cases of infants who succumb within 
the first two weeks of life. About lo 
per cent of all known cases fall into 
this group. 

2. Infants dying from bronchopneu- 
monia or other pulmonary lesions be- 
fore the age of six months. This group 
constitutes the largest percentage of 
known cases. 

3. A small group who survived from six 
months to fourteen years and who 
clinically presented the so-called ce- 
liac syndrome. 


Interest centers chiefly about those in 
the second group, for it is here that the 
diagnosis is most difficult and confusing. 
The usual history is one of a child who has 
frequent colds and who fails to gain weight. 
The child has diarrhea and foul stools at 
times, but with the pulmonary picture so 
predominant all attention is focused on the 
respiratory tract, so that the underlying 
disease process is very apt to go unrecog- 
nized. 

The disease entity stands established but 
the relationship between the pancreatic 
and pulmonary lesions is as yet somewhat 
obscure. Andersen is of the opinion that the 
pancreatic changes follow obstruction of 
the ducts and that once the alterations in 
this gland are manifest, a resultant defi- 
ciency in fat absorption and metabolism 
ensues. This, in turn, leads to a vitamin A 
deficiency which results in serious epi- 
thelial changes. Rauch, Litvak and Steiner® 
do not adhere to this conception and believe 
that the changes are based on a coexisting 
congenital abnormality of the pancreas and 
lungs. 

Even though experimental studies have 
failed to establish any definite relationship 
between vitamin A deficiencies and pul- 
monary epithelial lesions, the clinical and 
pathological evidences of a close relation- 
ship is so impressive that we cannot dismiss 
this hypothesis. 

The disease is considered rare, but it has 
been aptly pointed out that it is the diag- 
nosis rather than the condition that is 
rare. Undoubtedly the entity will be recog- 
nized more frequently in the future due to 
the able work of those who have made the 
basic contributions. There are no short cuts 
to a correct diagnosis and each case must 
be studied thoroughly. A low vitamin A 
absorption curve is a constant finding; 
steatorrhea is also present in all cases. 
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However, these changes are not diagnostic 
for they are known to occur in other condi- 
tions. The most reliable clinical procedure 
is an assay of the pancreatic enzymes, for 
the absence of pancreatic trypsin and lipase 
in the duodenal contents is absolute evi- 
dence of a pancreatic deficiency. 

The prognosis is poor and thus far most 
of our information stems from autopsy mate- 
rial. This fact, however, does not justify a 
negative approach to this problem, for it is 


conforms to a definite pattern and is most 
marked wherever there is a greater abun- 
dance of epithelium. By virtue of the dis- 
tribution of the pulmonary epithelium, the 
infection that becomes manifest must nec- 
essarily involve all the lobes more or less 
equally. Acquainted with these facts, we 
can now anticipate the roentgen picture. 
The hilar regions show marked involvement 
characterized by areas of increased mottled 
densities. Towards the periphery there is 



Fig. I, A and B. Roentgenograms of the chest showing the typical distribution of the lesions and the progress 

of the disease over a six month period. 


only when the disease process is understood 
and recognized early that any progress 
can be made therapeutically. There are 
some instances on record in which inten- 
sive supportive and vitamin therapy have 
resulted in at least temporary clinical im- 
provement. 

. What role does the roentgenologist play 
in this pattern? Once the pathologic physi- 
ology of pancreatic disease is understood, 
we can approach the problem more intelli- 
gently and develop a critical attitude con- 
cerning bronchopneumonia in the infant. 
Remembering that the vitamin A deficiency 
leads to epithelial damage which makes the 
lungs readily susceptible to infection, we 
should expect a pulmonary process that 


streaking and mottling which is much less 
pronounced. The roentgen studies of the 
lungs in all known cases have revealed this 
picture consistently. 

Since the lung alterations are set in force 
by an underlying pancreatic deficiency, so 
long as the latter exists we should expect 
little improvement in the lungs. All evi- 
dence bears this out and in the cases fol- 
lowed with roentgenograms there has been 
a progressive intensification of the visible 
lesions (Fig. i, A and B). 

Atelectasis may be expected to occur in 
a certain percentage of cases, for once the 
epithelium is damaged and infection is 
present, purulent exudates are ajit to form 
and lead to bronchial obstruction. Attwood 
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and Sargent^ in their presentation of 4 
cases demonstrated atelectasis in the roent- 
genograms and also at autopsy. 

Another concomitant of the serious epi- 
thelial change and infection is, of course, 
bronchiectasis. Andersen found that a high 
percentage of children with pancreatic dis- 
ease did have bronchiectasis at autopsy. 
Attwood and Sargent^ made the same ob- 
servation. As is well known, there is but 
one way to establish definitely the diagno- 
sis of bronchiectasis, and this necessitates 
the use of opaque medium instilled into the 
bronchial tree. Nevertheless, there are cer- 
tain features in a chest roentgenogram 
which often lead one to suspect bronchiec- 
tasis. Persistent mottling at the bases, a 
honeycomb-like picture in the lower lung 
fields coupled with linear streaks that fol- 
low the bronchial pattern should put us on 
the alert. These features have been seen in 
cases of pancreatic disease and when pres- 
ent justify further investigation with bron- 
chograms. Andersen has stated that any 
infant having bronchiectasis must be stud- 
ied as a possible case of pancreatic disease 
(Fig, a). 

The roentgenograms recorded in several 
articles and those in a few cases which we 
are following at the present time all show 
a most striking similarity. The changes are 
those just described and they seem perti- 
nent, though they are not diagnostic. It can 
be argued that similar pictures are seen in 
infants who have no underlying pancreatic 
deficiency, and such arguments are difficult 
to refute. Yet, unless the roentgenologist 
develops an understanding of this impor- 
tant pediatric problem, he will never ap- 
preciate the possible significance of the 
chest roentgenogram that is characterized 
by symmetrical mottling of all lobes of the 
lungs. The roentgen picture is so consistent 
that even though it cannot be considered 
absolutely diagnostic, when present it 
should certainly arouse suspicions of the 
possibility of fibrocystic pancreatitis. With- 
out an awareness of the condition the roent- 
genologist cannot hope to stimulate the 



Fig. 2. Roentgenogram showing the same typical dis- 
tribution of the lesions with the predominant 
changes in the inner third of the lungs. 

clinician. On the other hand, having de- 
veloped that awareness he may well be in- 
strumental in instituting further clinical 
search that will in some instances discover 
an otherwise unsuspected disease. 

Another roentgen aspect of cystic fibrosis 
of the pancreas concerns the secondary 
changes in the intestinal tract physiology. 
Flax and his coworkers^ have demonstrated 
hypomotility associated with some dilata- 
tion of the small intestine. Occasionally 
these changes are manifest even without 
barium studies, for the plain roentgeno- 
grams may show fluid levels in segments of 
the small intestine. These findings are in 
no way pathognomonic, but when seen in 
conjunction with the described pulmonary 
picture, they are of such significance as to 
make further clinical studies mandatory. 

I do not wish to convey the opinion that 
the roentgenologist can arrive at the diag- 
nosis of chronic cystic pancreatitis without 
equivocation. I do, however, believe that 
if he is acquainted with this disease entity 
he will frequently be of distinct aid to the 
clinician. If the proper diagnosis can be 
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made early enough vigorous therapeutic 
measures may lead to clinical improvement. 

It is fair to state that the pediatrician has 
acquainted himself with this problem and 
that frequently he will be the one who first 
suspects the diagnosis. Frankly, this has 
been true in the small number of cases 
studied thus far at the Duke Hospital. This 
very fact being true is all the more reason 
that the roentgenologist be conscious of the 
problem, lest he be found wanting in his 
cepacity as a consultant. 

In conclusion, any infant who shows the 
lung changes discussed and who fails to im- 
prove under the usual modes of therapy 
should be suspected of having chronic 
cystic pancreatitis and investigated inten- 
sively with this in mind. Then, and only 
then, will it be possible to make any prog- 
ress in the eventual solution of this intri- 
guing problem. 
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I NASMUCH as we have been able to 
examine roentgenographically a large 
variety of cases of pancreatic disease, which 
were studied also pathologically, we find it 
possible to review critically and to illus- 
trate the criteria for the roentgen inter- 
pretation of diseases of the pancreas. 

The roentgen study of the pancreas is 
difficult because the specific density of this 
viscus is the same as that of its surrounding 
tissues, so that it cannot be visualized di- 
rectly. Furthermore, it is one of the few 
viscera in the abdomen which cannot be 
outlined by a radiopaque substance. Its 
duct system has been visualized in occa- 
sional cases by reflux during cholangiog- 
raphy and by retrograde filling during 
duodenoscopy. Engel and Lysholm have 
inflated the stomach with carbon dioxide, 
partially visualizing the contiguous anterior 
border of the pancreas. The pancreas has 
been also visualized incompletely after the 
induction of artificial pneumoperitoneum 
and the retroperitoneal injection of air or 
oxygen using a modified Carelli technique. 

These methods are not easy of applica- 
tion and are not without risk or ill effects. 
It has therefore been necessary, for ordi- 
nary routine purposes, to continue with sim- 
ple indirect methods which demonstrate 
chiefly mechanical effects upon the con- 
tiguous structures, notably the barium- or 
gas-filled stomach, duodenum and colon. 
For translation of the roentgen data into 
terms of pathologic anatomy, an under- 
standing of the gross anatomy of the area 
is essential. 

ANATOMY 

The pancreas is a long retroperitoneal 
gland lying rather transversely in the pos- 
terior portion of the upper half of the 
abdomen. The greater part of the organ lies 
behind the stomach. It is li to 15 cm. in 


length, and consists of a head, neck, body 
and tail. 

The head is flattened and lies within the 
duodenal curve to the right of the midline, 
and is related anteriorly to the mid-trans- 
verse colon and posteriorly to the abdom- 
inal aorta. Its right and inferior borders are 
molded on to the side of the duodenum, 
which lies in a groove of the gland sub- 
stance — the bile duct being interposed as 
far down as the middle or lower third of the 
descending duodenum. The uncinate proc- 
ess of the head is that portion which ex- 
tends towards the left along the third part 
of the duodenum and is posterior to the 
superior mesenteric vessels after passing 
forward through the pancreatic notch. 

The neck is about 2.5 cm. in length and 
is directed first upward and forward and 
then upward and to the left to join the 
body. It is related anterosuperiorly to the 
pylorus. In front and to its right lies the 
first part of the duodenum. In the upper 
border of the neck- there is a process of 
glandular substance, the tuber omentale, 
which generally projects above the lesser 
curvature of the stomach. 

The body is related anteriorly to the 
stomach. Posteriorly it is in contact with 
the left kidney and left suprarenal gland. 

There are several pancreatic variations: 
(i) a separation of a part of the head, 
known as the uncinate process, which then 
forms a lesser pancreas; (2) a growth of the 
pancreas around the duodenum which it 
may practically encircle (annular pan- 
creas), with or without obstruction; (3) an 
accessory pancreas in the stomach, duo- 
denal or jejunal wall; (4) pancreatic tissue 
in a Meckel’s diverticulum; and (5) ectopic 
position of the pancreas, as for example, in 
a diaphragmatic hernia. 

The terminal arrangements of the com- 
mon bile duct and the main and accessory 
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pancreatic ducts show several variations. 
Mehnen, through autopsy of 449 cases, 
found that the common bile duct and the 
main pancreatic duct joined above a com- 
mon sphincter in 61 per cent of his cases. 
His second most common finding was for 
each duct to open separately into the duo- 
denum, The third variation was for the 
duct of Santorini (accessory pancreatic 
duct) to be the principal pancreatic excre- 
tory passage, opening independently into 
the duodenum. 

According to Giordano and Mann, about 
two-thirds of their subjects showed union 
of the common and main pancreatic ducts 
before entering the duodenum and about 
one-third had separate openings into the 
duodenum. 

The common ducts showed a variation 
in its relation to the duodenum. There are 
three main variations, which are numbered, 
in their order of frequency, on the illustra- 
tion (Fig. i). 

PATHOLOGIC CHANGES 

To better understand the roentgen fea- 
tures, lesions of the pancreas may be di- 
vided arbitrarily into four groups: 

Group I. Lesions within the pancreas 
which are demonstrable on a simple roent- 
genogram. 

Group 2. Lesions which may produce ef- 
fects on contiguous structures. 

Group 3. Lesions which produce their ef- 
fects on structures not intimately related to 
the pancreas. 

Group 4. Lesions which are too small to 
provide any roentgen manifestations. 

Group I. This consists of lesions which 
are directly demonstrable within the pan- 
creas. Of these, the most common are cal- 
culi, which are most likely caused by in- 
spissation of bile in the pancreatic ducts. 
They are usually multiple and consist of 
calcium phosphate, calcium carbonate, 
cholesterin or organic substances. Very 
rarely infarcts may calcify. Cysts of the 
pancreas and fat necrosis may calcify sub- 
sequently, becoming indistinguishable 
roentgenographically from ordinary calculi. 

Opaque foreign bodies such as bullets. 


shrapnel, knife fragments or chicken bones 
which have perforated into the duodenum 
have been reported. 

Gas abscess with a demonstrable fluid 
level has also been described. 

Occasionally a pancreatic tumor is so 
dense that it is directly demonstrable on 
the simple roentgenogram of the abdomen. 

Group 2. This comprises the lesions 
which may produce effects in contiguous 
structures demonstrable roentgenographi- 
cally. The most important' are tumors, of 
which carcinoma is the most common. It 
may be difficult occasionally to determine 
histopathologically whether one is dealing 
with a primary or a metastatic lesion of the 
pancreas (Henke and Lubarsch). As to the 
location of carcinoma, Ewing states that 
in a series of 386 cases 158 were diffuse, 156 
in the head and 28 in the body. He does not 
mention any occurring in the tail. How- 
ever, other authors report an incidence of 
about I per cent in the latter location. 

Carcinoma of the pancreas is more com- 
mon in males, 69 per cent, than in females, 
31 per cent. It is a disease primarily of mid- 
dle age, most frequently occurring between 
the ages of forty and seventy. 

Ewing divides carcinoma of the pancreas 
into groups; (i) Cylindrical cell adenocar- 
cinoma, arising from the ducts, a type 
which at times produces a massive tumor, 
and is most frequent in the head, occasion- 
ally containing cysts; and (2) carcinoma 
simplex, a type which is more diffuse, arises' 
from the parenchyma, has considerable 
desmoplastic properties, and rarely be- 
comes massive. 

Metastatic lesions to the pancreas occur 
with about the same frequency as primary 
carcinomas. They may be massive and 
cause considerable enlargement. Practi- 
cally any tumor may metastasize to the 
pancreas, but the most common metastases 
arise in the gastrointestinal tract. 

Cysts often reach sufficient size to be 
demonstrated roentgenographically. Re- 
tention cysts, inflammatory cysts, pseudo- 
cysts, cystadenomas and congenital cysts 
have been described. Their individual in- 
cidence varies with different authors. Many 



VoL. 52, No. 3 


Roentgen Diagnosis of Pancreatic Disease 


309 



Fig. 1. a, B,C and Z), normal appearance of the barium-filled duodenal loop in the various forms of habitus: 
A, marked hj'persthenic; B, moderate hypersthenic; C, sthenic; D, hyposthenic. 

E, diagram showing three main positional variations of the common duct, numbered in the order of fre- 
quency. F, example of the use of the Engel and Lysholm method in the normal. G, the same method in can- 
cer of the head and body, showing widening of the retrogastric soft tissues. H, visualization of pancreatic 
duct s)’stem by reflux during cholangiography in a case of common duct obstruction near the ampulla, due 
to non-opaque calculi. 


authors state that psueudocysts are most 
common because of the absence of a true 
epithelial lining. Others consider, however, 
that an epithelial lining will be found some- 
where in the cyst if numerous sections are 
made, and that the most common group, 
therefore, is the cystadenoma (Otani). 
These may be benign or malignant. They 
are found most commonly in the body and 
tail and become extremely large. At times 
they occupy the entire abdominal cavity 
and are difficult to differentiate from 
ovarian or omental cysts. 

Inflammatory cysts occur very fre- 
quently in the South American countries 
and are usually due to parasites. Nema- 
todes, taeniae and echinococci have been 
found in such cysts. 


Sarcoma of the pancreas is very uncom- 
mon. Those reported were usually lympho- 
sarcoma. 

Amyloidosis may occasionally affect the 
pancreas, causing considerable enlarge- 
ment. 

Annular pancreas is a congenital anom- 
aly, in which the pancreas completely en- 
circles some portion of the duodenum, caus- 
ing a variable amount of obstruction. There 
are no definite pathologic findings in the 
pancreatic tissue, but occasionally one finds 
considerable atrophy and shrinkage in the 
portion which surrounds the duodenum. 

Aberrant pancreatic tissue has been 
found distributed over many different por- 
tions of the gastrointestinal tract. On oc- 
casion it has been reported in the second 
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Fig. 1. A, carcinoma of the pancreatic head i| inches in diameter. 5 , Changes similar to A, due to metastatic 
nodes from a gastric carcinoma. C, carcinoma of the pancreatic head inches in diameter. D, carcinoma of 
the pancreatic head 4 inches in diameter — note diverticulum of ascending duodenum marked Ar.'£, extra- 
renal soft tissue mass in the right upper quadrant seen during pyelography. F, same as £, which shows 
mass to be within duodenal loop, and was later found to be carcinoma of the pancreatic head. G, intus- 
susception of stomach far into the duodenum, widening it. H, same case after the intussusception is re- 
duced. /, carcinoma of the head of the pancreas with perforation into the duodenum — perforation pocket 
is marked x. J, indentation of the lesser curvature of the stomach due to carcinoma of the pancreatic head, 
in a very hyposthenic individual. K, deformity of the duocenum due to an infiltrating carcinoma of the 
pancreatic head. L and M, small localized defect due to carcinoma of the ampulla. N, pressure defect on the 
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Fig. 3. carcinoma of the pancreatic tail. 5 , benign cyst in the pancreatic tail, measuring 2 ^ inches in 
diameter. C, carcinoma of the body and tail, causing a forward displacement of the stomach which has 
previously been partially resected; a few pancreatic calculi are seen. D, large calcified pancreatic cyst aris- 
ing in the tail. E, same as D, showing marked indentation of the stomach — ^marked x. F, small irregular 
calcifications in a pancreatic cyst of the tail after marsupialization. 


portion of the duodenum, causing a filling 
defect. 

Among the specific infections, mumps 
occasionally causes an inflammation of the 
pancreas with considerable enlargement. 
Tuberculosis is very uncommon in the pan- 
creas. Syphilis typically causes marked 
shrinkage, but occasionally it produces 
small nodules throughout the head and 
body, although on rare occasions large 
masses have been described. Rarely large 
gummas of the pancreas have been re- 
ported. 


Group j. Meconium ileus is a condition 
in which meconium becomes inspissated in 
the gastrointestinal tract and acts as a 
plug, producing intestinal obstruction. It is 
believed to be due to congenital stenosis of 
the opening of the pancreatic duct. This is 
followed b}’' dilatation of the duct system 
with atrophy and fibrosis of the paren- 
chyma leading to cystic fibrosis of the pan- 
creas. Lack of pancreatic juice results in a 
failure to digest the fats and proteins in the 
meconium, which is the most likely reason 
for the inspissation. There may be an asso- 


outer convex border of the descending duodenum due to a posterolaterally placed dilated common duct 
secondary to carcinoma of the ampulla. 0, extrinsic pressure defect on the descending duodenum due to 
enharged gallbladder, in a case of carcinoma of the ampulla, in which the common duct was normally 
placed. P, carcinoma of the head of the pancreas in an annular pancreas, which causes stenosis of the 
duodenum ne.ar the junction of the descending and inferior horizontal portions. 
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dated pulmonary fibrosis. In cystic fibrosis 
of the pancreas a sprue-like small bowel 
pattern is found. 

In acute hemorrhagic pancreatitis the 
pancreas may become markedly swollen, 
soft, boggy, and produce effects on adjacent 
structures. In addition, because of the 
seepage of some of the pancreatic ferments 
into the peritoneal cavity, irritation of the 
psoas muscle and alteration of diaphrag- 
matic movements can be demonstrated with 
abnormality in gastrointestinal function. 

Fat necrosis may occasionally cause peri- 
tonitis. 


Group 4 . These lesions are merely men- 
tioned for the sake of completeness. They 
do not cause any change within the pan- 
creas that could be demonstrated roent- 
genographically. 

(a) Diabetes mellitus. 

(b) Hemochromatosis. 

(c) Chronic pancreatitis without demon- 
strable calcification. Occasionally it has 
been reported that this lesion may cause 
pressure defects on contiguous structures. 
However, this seems unlikely when one con- 
siders the pathological changes, which con- 
sist of atrophy, shrinkage, and considerable 



Fig. 4. Deformities of the inner concave border of the descending duodenurn produced by: A, metastatic 
nodes from a neuroblastoma of the left suprarenal gland— right lateral view; B, enlarged tuberculous 
nodes- C upward traction of the duodenum about the pancreatic head by a stomach herniated up through 
the diaphragm — note the ulcer on the lesser curvature of the pars media of the herniated stomach 
marked x • D enlarged lymph nodes in a case of proved infectious mononucleosis. The enlarged nodes were 
absent on re-examination four weeks later and again in five months; E, retroperitoneal follicular lympho- 
blastoma; F, simple cyst of the head of the pancreas; G, carcinoma of the mid-portion of the common duct; 

H, amyloidosis. 
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Fig. 5. A, pancreatic calculi, posteroanterior view. B, same case, lateral view. C, enlarged duodenal loop due 
to pancreatitis — note several calculi near arrow in common duct. Incidentally, note large diverticulum 
arising from the posterior wall of the cardiac end of the stomach — marked x. aneurysm of the abdominal 

aorta with small amount of barium in the stomach. E, same case with larger amount of barium in the stom- 
ach, showing defect on greater curvature. F, defect on greater curvature of the pylorus, which was due to a 
meianocarcinoma secondary to a similar lesion in an eye previously removed. G, carcinoma of head and 
body 25 inches in diameter. H, cyst of the greater omentum, just below the stomach. /, several small cal- 
culi in the terminal portion of the main pancreatic duct. J, carcinoma of the body indenting the stomach. 
K, carcinoma of the pylorus with perforation into the pancreas — note the extraluminal barium. 


connective tissue replacement of the par- 
enchyma. Hence, when a chronic pancreati- 
tis exists with enlargement, an associated 
carcinoma should be considered. 

(d) Small retention cysts, small cystade- 
nomas, tumors of the islands of Langer- 
hans, and idiopathic hypoplasia. 

ROENTGEN MANIFESTATIONS 

Except for functional changes, which are 
now used more for their suggestive value, 
direct roentgen signs (such as obvious dense 
masses seen on the simple roentgenogram, 
calcifications, opaque foreign bodies, or col- 
lections of gas with fluid levels in the up- 


right or lateral recumbent postures), the 
roentgenologic criteria of pancreatic disease 
depend almost entirely upon the presence 
of a pressure defect. They simply signify 
pressure from enlargement of the normal 
regional structures or pressure from the 
formation of adventitious space-occupying 
masses. The manifestations are therefore 
not pathognomonic for any single lesion. 

The larger the mass and the nearer it is 
to the contrast-filled stomach or bowel, 
the easier will be its detection. A small mass 
contiguous to the contrast-filled stomach or 
bowel may be detected earlier than a large 
mass more removed, because of its early 
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indenture or invasion of these structures. 
The corollar)^ also is obvious, i.e., that dis- 
ease in and around the pancreas which does 
not enlarge the pancreas or the regional 
lymph nodes is impossible of detection 
roentgenographically because of the ab- 
sence of a mechanical pressure defect. 

With few exceptions it has become our 
practice to report simply that there is 
evidence of “an abnormal mass in the re- 
gion of the pancreas,” avoiding a specific 
statement of its nature. Some cases may 
present characteristic clinical or laboratory 
findings which will permit a precise diag- 
nosis. 

For these reasons the roentgen findings 
will be discussed on the basis of the ana- 
tomical location of the lesions, and fall 
therefore into two groups: (i) Lesions in 
the head of the pancreas. (2) Lesions in the 
body or tail of the pancreas. 

Group I. The following signs point to the 
presence of a mass in the region of the 
head of the pancreas : 

(a) Enlargement or spreading out fan- 
wise of the duodenal loop or widening of 
the semicircular arc described by the duo- 
denum. It is important in evaluating this 
sign to exclude apparent enlargement due 
to a hypersthenic habitus in which the 
stomach is high and almost horizontal in 
position and the duodenal loop is fully ex- 
posed and therefore appears to be enlarged. 
Apparent enlargement alone consequently 
is less significant in the hypersthenic. In 
these individuals it is mandatory to demon- 
strate, in addition, some evidence of ex- 
trinsic pressure on the inner concave border 
of the descending duodenum or on the 
greater curvature side of the duodenal bulb 
or pylorus. The extrinsic pressure, by its 
rounding or ironing-out effect, changes the 
direction of the mesial ends of the duodenal 
mucosal folds (valvulae conniventes). With 
severe pressure the pattern of the valvulae 
conniventes may be greatly altered or even 
lost. The extrinsic pressure defect may be 
localized above or below the ampullary re- 
gion or may be general and include the en- 
tire inner concave border of the descending 
duodenum, either as one smooth, rounded- 


out contour or as multiple scallop-shaped 
defects. The large, smooth, rounded de- 
fects are more likely to be due to cysts. 

(b) Displacement of the duodenal loop 
towards the right and anteriorly by space- 
occupying masses in the region of the pan- 
creatic head. The displacement may be 
either general and uniform or simply a 
localized indentation on the lower concave 
border. The stomach may be displaced up- 
ward and foward if the lesion is large. 

(c) Fixation of the duodenal loop, es- 
pecially its medial wall. This may impair 
the normal expansion. 

(d) Diminished caliber of the duodenal 
lumen, causing obstruction and delay in the 
emptying of the stomach. 

(e) Irregularity of the contour of the in- 
ner concave border of the descending duo- 
denum, with or without alteration or de- 
struction of the mucosal pattern. The cases 
causing destructive changes are most apt 
to be carcinomatous. 

(f) Alteration of duodenal peristalsis. 
This may be diminished, absent, or anti- 
peristalsis may occur. 

(g) Palpable mass. 

(h) Downward and forward displace- 
ment of the transverse colon. 

(i) An extrinsic pressure defect on the 
outer wall of the descending duodenum, in 
cases of common duct obstruction. It was 
our impression previously that this was due 
to a distended gallbladder. However, in a 
pathological study we found that it may 
also be due to a distended, unusually 
placed common duct. As described and il- 
lustrated in the section on Anato^ny, the 
common duct may enter the papilla of 
Vater in many ways. When the common 
duct becomes greatly dilated in Position 111 
it will press the duodenum forward and 
medially. When the common duct is in 
Position I it will not produce this effect. 
Various intermediate degrees of indenture 
may result, depending upon the entrance 
point of the papilla of Vater. An attempt 
was made at postmortem to inject the com- 
mon duct to see whether this defect could 
be reproduced, but the resiliency of the 
duct prevented a satisfactory study. Speci- 
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mens removed at operation en masse, how- 
ever, substantiated our assumption. This 
finding, therefore, in a patient with a pain- 
less increasing jaundice, in whom no ab- 
normality is found on the inner concave 
wall of the duodenal loop, suggests an ob- 
struction at the ampulla or in the lower 
portion of the common duct. 

(j) Kirklin has described a case with a 
central filling defect in the duodenal bulb 
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(1) Case described the following signs 
which he has found of particular use in the 
diagnosis of acute inflammations of the 
pancreas: Elevation of the stomach, trans- 
verse position of the duodenal bulb with or 
without enlargement of the duodenal loop, 
collection and stasis of appreciable quanti- 
ties of contrast material in the dependent 
portions of the duodenum, fullness between 
the stomach and transverse colon, limita- 


Roentgen Diagnosis of Pancreatic Disease 



Fig. 6. A, small bowel “deficiency pattern” — child with known pancreatic deficiency. B, similar pattern in 
an adult with known pancreatic deficiency. C, irritability of the duodenum in a case of parotid mumps 
with abdominal tenderness. This perhaps tends to indicate involvement of the pancreas by a similar lesion. 
D, round worm in the duodenum — note barium in the intestinal tract of the worm. E, meconium ileus. 
small bowel pattern after a Whipple operation for carcinoma of the pancreatic head. 


which had the appearance of an intrinsic 
polypoidal lesion. This, however, was 
caused by a pancreatic nodule impinging 
on the lumen of the duodenum from behind. 

(k) After cholangiography in the pres- 
ence of a mass in the pancreatic head there 
IS no filling of the lower portion of the com- 
mon duct, which is usually cut off abruptly 
and often in a transverse diameter rather 
than a tapering or funnel-shaped pattern. 
The patent proximal portion of the com- 
mon duct and the cystic duct are widened. 


tion of excursion of the left diaphragm, for- 
mation of pleural exudates, ill-defined left 
psoas contour, pressure indentations on the 
stomach and duodenum, coarsely feathered 
duodenal mucosal relief, abnormal gas dis- 
tention of the colon, and even a paralytic 
ileus with the formation of fluid levels 
when the patient is examined in the erect 
or lateral recumbent postures. 

Group 2 . The following signs point to the 
presence of a mass in the region of the body 
or tail of the pancreas: 
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(a) The stomach is displaced and in- 
dented in a forward^ upward or downward 
direction^ producing a varying degree of 
compression, with or without obstruction. 
The type of roentgen manifestation is 
greatly influenced by the habitus and exact 
location and size of the abnormal mass. A 
mass in the region of the pancreatic body 
may cause an indenture on the lesser curva- 
ture of the stomach in a hyposthenic in- 
dividual, while a similar appearing mass is 
more apt to produce an indenture on the 
greater curvature of the stomach in a hy- 
persthenic individual. It is therefore evi- 
dent that the fundamental disposition and 
variance of the viscera and their inter- 
relationship, as determined by body hab- 
itus, influence to a great degree the roent- 
genological manifestations of a mass in the 
region of the pancreatic body or tail and 
should always be borne in mind when the 
cause for the abnormality is considered. 

(b) The mid-transverse colon is dis- 
placed forward and downward. 

(c) The ascending duodenum and the 
duodenojejunal flexure are displaced and 
indented in a forward, downward or up- 
ward direction, producing a varying degree 
of compression and obstruction. The duo- 
denum proximal to the indented area maybe 
dilated. 

DIFFERENTIAL DIAGNOSIS 

Lymphosarcoma, leukemia, Hodgkin’s 
disease, metastatic tumors, tuberculosis, 
giant follicular lymphoblastoma, and infec- 
tious mononucleosis may cause consider- 
able enlargement of the regional lymph 
nodes, producing roentgen signs which are 
indistinguishable from those caused by in- 
trapancreatic masses of similar size. 

Aneurysms arising from the anterior wall 
of the upper portion of the abdominal aorta 
may extend forward and simulate a pan- 
creatic mass. These aneurysms may show 
linear or curvilinear calcifications. 

Omental cysts, calcified or not, may be 
found along the lesser or greater curvature 
of the stomach, causing extrinsic pressure 
defects which are indistinguishable from in- 
trapancreatic masses. 


Diaphragmatic hernia of the stomach 
may cause upward traction upon the duo- 
denal loop with pressure on the inner con- 
cave border. If the hernia is marked the 
pancreas may be in an ectopic position. 

Intussusception of the stomach into the 
duodenum can deform the latter so that a 
pancreatic mass may be simulated. 

Exogastric lesions (extramucosaJ) such as 
myosarcoma, leiomyoma and metastatic 
tumors in the stomach wall may cause 
masses which resemble pancreatic masses 
and cannot be differentiated. 

Carcinoma of the papilla of Vater or of 
the lower portion of the common bile duct 
clinically may simulate a mass in the pan- 
creatic head. In the latter, roentgenograph- 
ically there is usually found enlargement, 
displacement or encroachment upon the 
duodenal loop. 
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MESENTERIC THROMBOSIS* 
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BROOKLYN, NEW YORK 


T he authors as roentgenologists wish to 
describe their observations of the roent- 
gen examinations in 3 proved cases of su- 
perior mesenteric thrombosis. Briefly, there 
was one common and striking finding in 
the plain roentgenogram of the abdomen in 
these cases which we believe has some diag- 
nostic merit: namely, distention of small 
bowel and the right half of the colon, simu- 
lating the criteria of a mechanical obstruc- 
tion. The gas collection ended abruptly at 
the left end of the transverse colon. The 
distended bowel corresponded to the dis- 
tribution of the superior mesenteric vessels. 
In 1 case, a barium enema was given and, 
to our surprise, no mechanical lesion was 
found although expected by the sharply 
demarcated distention down to the splenic 
flexure as noted in the flat roentgenogram 
of the abdomen. This observation suggests 
the possible value of a sign-complex in the 
diagnosis of superior mesenteric occlusion: 
the free passage of the barium through a 
section of intestine so distended as to other- 
wise suggest a mechanical obstruction. 

Historically, the clinical entity of mesen- 
teric thrombosis has been known for over 
one hundred years. Statistics show that 
the mortality is high and the preoperative 
diagnosis rare. Due to simulation of other 
abdominal disease, notably intestinal ob- 
struction, it is difficult to recognize in its 
earlier stages “when surgery should offer 
a very excellent prognosis,” as Donaldson 
and Stout* believe. Observers have reported 
tliat complete gangrene of the bowel with 
bloody ascites did not occur until eighteen 
hours after the onset of symptoms. Exam- 
ination of the literature reveals that roent- 
genologic examination of the abdomen in 
this disease is very infrequent.* Douglas^ 
describes a case in w'hich “tire location and 


extent of the lesion was demonstrable by 
the plain film of the abdomen.” He ob- 
serves that of 92 cases reviewed by Myers 
in 1 93 1 in none was a plain roentgenogram 
of the abdomen taken to determine the 
presence of gas. In a survey of the litera- 
ture by Bowen and Felger^ in January, 
1942, no mention is made of roentgen 
examination in the cases reported. In 1940 
Berman and Thornton^ described a case in 
which a roentgenogram taken the day be- 
fore operation showed “marked distention 
of the small intestine.” But how common 
is intestinal distention in mesenteric throm- 
bosis, if roentgen study is to be of any 
value? The literature tells us that disten- 
tion as a symptom in this disease was pres- 
ent clinically in 48.3 per cent in the Mayo 
Clinic series, in 65 per cent of cases reported 
by Cokkinis, in 78 per cent by Jackson, 
Porter and Quimby, and in 27 of 36 cases 
reported by Blackburn. In 9 cases in which 
laparotomy was done, Loop found the in- 
testinal lumen to be “extremely relaxed.” 
Bowen and Felger state: “With infarction, 
the intestine becomes purple-black in 
color, loses its elasticity and lustre, then 
progresses to the final stage of gangrene 
and peritonitis.” 

The pathogenesis of this disease has been 
well described by many authors. The gen- 
eral causes of mesenteric thrombosis have 
been classified as cardiovascular, infectious, 
mechanical and traumatic.* It is reported 
that the average incidence of occlusion of 
the mesenteric arteries is only slightly 
greater than venous occlusion. Occlusion of 
the superior mesenteric artery is said to be 
forty times more frequent than block of the 
inferior mesenteric artery. 

Following are the roentgen findings and 
case reportb of 3 patients who had mesen- 
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Fig. I, Case 1. Distention of the small intestine and 
the proximal half of the colon. The sharp demarca- 
tion of the gas column suggests a mechanical block 
near the. splenic flexure. The distended intestine 
corresponds to the distribution of the superior 
mesenteric vessels. 

teric thrombosis. One patient died before 
surgical intervention and the other i cases 
made normal recoveries after resection of 
gangrenous bowel. 

CASE REPORTS 

Case i. A preoperative diagnosis of me- 
chanical obstruction was made on the plain 
roentgenogram of the abdomen because of con- 
siderable distention of the small bowel and the 
right half of the colon. The gas column ended 
abruptly at the left end of the transverse 
colon. The distal part of the colon was empty 
of gas. The sharp demarcation of the distended 
gut suggested a mechanical block, and a barium 
clysma was given for confirmation. To our 
great surprise, the opaque mixture passed 
readily through descending, transverse and 
ascending portions of the colon. Two changing 
areas of spasm were noted in the sigmoid, 
probably reflex from peritoneal irritation. The 
patient’s general condition was considered un- 


satisfactory for operation and death occurred 
the next day. Autopsy revealed a thrombus in 
the superior mesenteric artery, with gangrene 
of the entire small bowel and the right half 
of the colon. The purplish gangrenous gut 
tapered off gradually to a normal appearance 
as the mid-transverse colon was approached. 

F.B., Russian Hebrew, female, aged seventy- 
five years. The patient was admitted to Kings 
County Hospital, Brooklyn, New York, in 
October, 1942, with complaints of obstipation 
and abdominal pain, for a duration of two and 
one-half days. The clinical diagnosis on ad- 
mission was intestinal obstruction. Frequent 
vomiting, not fecal in content, had persisted 
since the onset. No bowel movements after 
cathartics and enemas. Abdominal distention 
marked in the last twenty-four hours. 

The past history disclosed an old hernia, 
with the use of a truss. Also indefinite weight 
loss in the last six months. Recently the patient 
had been taking one tablet of digitalis daily, 
with a story of ankle edema and hypertension. 

Physical examination showed an aged white 



Fig. 2. Case i. The barium enema flowed freely 
through the entire colon. No mechanical lesion. 
Autopsy showed gangrenous intestine due to 
mesenteric thrombosis. 
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woman in acute abdominal distress. No dyspnea 
or orthopnea. 

The heart was moderately enlarged to per- 
cussion. A soft systolic murmur was present 
over the apex. The heart rate was no, and 
totally irregular. There was no pulse deficit. 

The abdomen was distended. There was 
slight tenderness throughout the abdomen, 
especially on the left side. No borborygmi were 
heard. There was no rebound tenderness or 
rigidity and the abdomen was soft. A small 
hernia was palpated in the right inguinal region. 

The rectal examination showed external 
hemorrhoids. 

There was one plus ankle edema. Arthritic 
changes were noted. 

The temperature was 99° F.; respiratory rate 
24; blood pressure 160 systolic and 90 diastolic. 



Fig. 3. Case 11. Distention of the small intestine and 
proximal half of the colon corresponding to the 
distribution of the superior mesenteric vessels. The 
distention simulates a mechanical lesion. Three 
feet of gangrenous ileum removed, with recovery 
of the patient. Hemorrhagic infarction in small 
bowel. 



Fig. 4. Case ni. Distention of proximal colon down 
to splenic flexure. Four feet of gangrenous ileum 
removed, with recovery. Venous thrombosis found. 


Surgical intervention was postponed because 
of fibrillation, dehydration and poor general 
condition. 

On the day after admission, follow-up notes 
record the condition of cardiac failure, with 
fibrillation. The abdomen was moderately dis- 
tended but soft, with tenderness mostly con- 
fined to the left lower quadrant. No masses 
were felt. Rectal examination showed feces 
present. Temperature was normal. Leukocyte 
count was 10,400; erythrocyte count, 3.9 mil- 
lion; hemoglobin, 75 per cent. 

Another clinician recorded that there was no 
visible or audible peristalsis. Paralytic ileus or 
volvulus was also considered in the differential 
diagnosis. 

Electrocardiogram showed auricular fibrilla- 
tion and myocardial damage. Urinalysis showed 
a few granular casts, a few red blood cells and 
leukocytes, two plus albumin, no sugar. 

The patient died the following day. 

Autopsy Findings. There was about 150 cc. 
of a brownish-yellow fluid in the abdominal 
cavity. Both large and small intestines were 
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markedly distended. The entire small intestine, 
the cecum and ascending colon were dark 
purple in color and appeared gangrenous. The 
gangrenous area in the cecum and ascending 
colon gradually diminished in severity and in 
intensity as to color as one progressed distally. 
Many loops of small intestine were loosely ad- 
herent to each other and to the floor of the 
pelvis by a yellow plastic material. No evidence 
of herniation of any part of the intestines. 

The gastrointestinal tract was then opened 
from the esophagus to the rectum. 

The entire small intestine and cecum showed 
a purplish mucosa. On section the entire wall 
of the above intestine showed a gangrenous 
purplish surface. The superior mesenteric ar- 
tery was traced throughout and about 2 inches 
distal to the aorta at the base of the mesentery 
of the small intestine, a large thrombus was 
found, about 3 inches in length, completely 
occluding the artery. There was no evidence 
of cancer in the small or large intestine. 

Anatomical Diagnosis: 

1. Thrombosis of the superior mesenteric 
artery with gangrene of the small bowel, cecum 
and part of the ascending colon. 

2. Hypertensive arteriosclerotic heart dis- 
ease. 

(a) Myocardial hypertrophy. 

(b) Arteriosclerotic mitral sclerosis. 

(c) Atherosclerosis of* the aortic valves, 
moderate. 

(d) Coronary sclerosis, marked. 

3. Atherosclerosis of the aorta, marked. 

4. Arterial nephrosclerosis. 

5. Nutmeg liver. 

6. Emphysema of the lungs. 


rectal bleeding for a period of eighteen hours 
since the onset. The pain started in the epi- 
gastrium and then localized to both lower 
quadrants. It was colicky in type, persistent, 
with cramp-like exacerbations mainly in the 
left lower quadrant, and radiated to the back. 
The patient had vomited all ingested food and 
fluids since the onset. One bowel movement oc- 
curred. A subsequent enema was nonproduc- 
tive. Later the patient passed maroon-colored 
blood by rectum on two occasions. The pain 
became progressively worse. 

There was a history of syphilis and a positive 
Wassermann reaction. 

No previous similar attacks had been ex- 
perienced. The patient had just completed a 
menstrual period, which was normal. An ap- 
pendectomy was performed four months prior 
to this admission. 

Physical examination of the abdomen re- 
vealed a healed scar in the right lower quadrant. 
The upper portion of the abdomen was scaph- 
oid, and the part below the umbilicus was 
distended. The liver, spleen and the kidneys 
were not palpable. The abdomen was difiiisely 
tender, with rebound most marked in the lower 
quadrants. No masses were felt, Borborygmi 
were heard over the lower quadrants. The pa- 
tient appeared poorly nourished and anemic. 
The general condition was said to be not good. 
The heart and lungs were negative. 

The clinical diagnosis was acute intestinal 
obstruction with strangulation. 

At operation a large amount of serosanguine- 
ous material was found in the abdomen and a 
considerable amount of gangrenous gut. Three 
feet of ileum were resected and an ileostomy 
done. 


Case ii. In this case a plain roentgenogram 
was obtained preoperatively and a diagnosis 
of possible mesenteric thrombosis or obstruc- 
tion was offered by the striking resemblance to 
the findings in Case i, namely, distention of the 
small intestine and proximal half of the colon, 
with an abrupt stop to the air column at the 
left and of the transverse colon. Operation was 
performed before any further roentgen investi- 
gation was made and 36 inches of gangrenous 
gut was resected with findings of extensive 
hemorrhage and vascular engorgement of the 

mesentery. , • 

J. A., white Italian female, aged eighteen. 

The patient was admitted in July, I 943 j ^ 

complaints of abdominal pain, vomiting and 


Pathological Report. Gross: "The specimen 
consists of approximately 36 inches of intestine, 
with a small portion of mesentery attached and 
showing several loops. The serosal surface is 
dull gray, dark brown and bright red in other 
areas. It appears to contain some gas and has a 
fetid odor. On section, the specimen emits 
bloody fluid. The mucosal surface is dull and 
brown in color, and shows some irregular 
greenish-brown areas.” 

Microscopic: "Section of small bowel charac- 
terized by marked mural edema, congestion, 
hemorrhage and necrotizing changes involving 
all coats. Areas of infiltration with polymor- 
phonuclears and lymphocytes noted. The 
mesentery is likewise the seat of extensive 



VoL. 5a, No. 3 


Mesenteric Thrombosis 


321 


hemorrhage, vascular engorgement and infil- 
tration with leukocytes. Diagnosis: hemor- 
rhagic infarction of small bowel.” 

A secondary operation was done at a later 
date to establish bowel continuity following 
ileostomy. 

The patient made a complete recovery. 

Case hi. In this case also, a preoperative 
plain roentgenogram of the abdomen showed 
distention of the right half of the colon down 
to the splenic flexure, while the colon distal to 
this was not dilated. The attending surgeon 
had made a clinical diagnosis of mesenteric 
vascular occlusion and operated immediately 
before further roentgen studies were obtained. 
Operation disclosed mesenteric thrombosis. 
The patient recovered after bowel resection. 

M. F., colored laborer, aged thirty-nine, 
admitted on February 19, 1943, to Kings 
County Hospital for treatment of a hematoma 
of the buttock, following trauma. Blood was 
evacuated from a cystic hematoma of the right 
buttock eighteen days after injury. The past 
history was negative save for a neisserian in- 
fection five years before. 

One week after the operation on the buttock, 
the patient experienced sudden cramping lower 
abdominal pain after an enema. Vomiting and 
tenesmus were present. The abdomen was soft 
and not tender. The clinical impression was 
gastroenteritis. The temperature was roo.6° F., 
pulse 86, respirations 26, blood pressure 112/96. 

Another observer: The abdomen was mildly 
distended, with a tympanitic note heard 
throughout except the left lower quadrant 
and the left flank where the note is flat. Dull- 
ness does not shift. Pain and tenderness in 
these same areas. No spasm or rebound. Rectal 
examination showed no tenderness, no blood, 
tonus good. Impression: Intestinal obstruction, 
hemorrhagic in origin. Clotting time was 5f 
minutes (Lee and White method). 

Another observation at 9:45 p.m.: Patient 
in no acute pain but still has distention. High 
soap suds enema ineffectual. Leukocyte count 
28,000, with 90 per cent polymorphonuclears. 
Therapy: Harris drip, infusion, Wangensteen 
tube. 

At 10:45 P.M. : Patient complains of hiccough. 
In no acute pain. Abdomen still distended, 
tender in left upper quadrant and down the 
left side. Occasional peristaltic sound heard on 
auscultation. Diagnosis by Dr. Laurence G. 
Bodkin (service of Dr. Joseph Tenopyr): "Soft 


distention, high blood count, absence of defi- 
nite obstructive symptoms. Opinion: mesen- 
teric vascular occlusion.” 

At operation (March 10, 1943) there was 
found gangrene of the ileum to within 4 inches 
proximal to the cecum. The ileum was blackish 
in color, with thrombosis of the mesenteric ves- 
sels. Free, thick, colorless fluid in large amounts. 
Four feet of ileum was removed. 

Pathological Report. Specimen consists of a 
piece of small intestine which measures 51 
inches in length. The serosal surface is dark 
brown in color. The mesentery is slightly 
thickened. The gut feels thickened in its en- 
tirety. There is a markedly edematous mucosa 
and an easily friable wall. 

Microscopic: Very marked mural edema of 
small gut with congestion and extensive inter- 
stitial hemorrhage, especially marked in the 
mesentery. Areas of polymorphonuclear in- 
vasion together with focal areas of necrosis 
noted. The findings were considered to indicate 
venous thrombosis, probably due to mechanical 
cause. 

The patient made a normal recovery. 

SUMMARY AND CONCLUSIONS 

The preoperative diagnosis of mesenteric 
thrombosis is difficult, yet its early recog- 
nition offers an excellent opportunity for 
bowel resection and complete recovery. 

Roentgen examination of the acute ab- 
domen and in this particular disease has in 
the past been too often neglected by the 
attending physician and the surgeon. 

The clinical finding of distention is very 
common in mesenteric thrombosis, accord- 
ing to the literature. 

Three proved cases are reported in which 
the most striking roentgen finding was lo- 
calized distention of the intestine simulat- 
ing a mechanical obstruction, but having a 
distribution which corresponded to that of 
the superior mesenteric artery, with an 
abrupt demarcation of the distended in- 
testine near the splenic flexure of the colon. 
In one case a barium enema passed freely 
through the distended intestine. One pa- 
tient died. The other two patients made a 
complete recovery after bowel resection. 

Although these are new concepts, the 
roentgen findings in our three cases suggest 
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that the possible diagnosis of thrombosis 
of the superior mesenteric vessels should be 
among those considered when the plain 
roentgenogram of the abdomen discloses 
bowel dilated down to the region of the 
splenic flexure^ simulating a mechanical ob- 
struction. If a subsequent barium enema 
reveals no obstruction, it is believed that 
the diagnosis may be ventured with some 
probability. 

1 16 Remsen St., 

880 Ocean Ave., 

Brooklyn, N. Y. 
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GIANT HEMANGIO-ENDOTHELIOMA WITH THROM- 
BOCYTOPENIC PURPURA 

RESULTS OF ROENTGEN THERAPY 

By ADRIAN W. RHODES, M.D.*, and F. J. BORRELLI, M.D.f 
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G iant hemangio-endothelioma associ- 
ated with thrombocytopenic purpura 
is a combination of great rarity. Only one 
other comparable case has been reported in 
the medical literature. This unusual case 
is presented first, because of the rarity of 
its occurrence, and second, because of the 
excellent therapeutic results obtained from 
roentgen therapy. 

J. D., an infant, aged six months, was admit- 
ted in critical condition to the Flower and 
Fifth Avenue Hospitals by transfer ambulance 
from Metropolitan Hospital. Transfer was 
considered necessary because the tumor on the 
child’s back suddenly began to swell. This en- 
largement was accompanied by a tendency to 
hemorrhage. The infant was admitted to Flower 
and Fifth Avenue Hospitals for deep roentgen 
therapy. 

On admission, the patient was a well devel- 
oped and well nourished white male infant who 
was deformed by an extensive tumor covering 
the upper half of his chest, anteriorly and pos- 
teriorly, on the left side, and extending across 
the neck onto the lower part of the face, and 
also on the left arm. The tumor was firm and 
did not pulsate. It showed no areas of degener- 
ation or infection. There was, however, a small 
healing wound at the point of the left shoulder 
where a part of the tumor was excised for 
biopsy. The tumor was ecchymotic and had a 
blue discoloration. There were hemorrhagic 
spots around the base of the tongue, soft palate, 
fauces and pharynx. No actual hemorrhage was 
discerned. The spleen was palpable one finger 
breadth below the costal margin. The remainder 
of the physical examination was negative. 

T he child’s mental development was average 
for his age. The family history was not con- 
tributory. 

The laboratory findings at this time were: 
Complete blood count — hemoglobin 9.2. grams; 
red cells 3 million; white cells 15,200; platelets 


15,000 by direct method; coagulation time four 
minutes; bleeding time twenty-five minutes. 
The Wassermann reaction was negative. A 
roentgenogram of the left shoulder and neck 
was taken on May 7, 1942, and showed evidence 
of the soft tissue tumor mass but no evidence 
of bone or joint disease. 

The child was born at home on November 21, 
1941, by spontaneous delivery' (breech) and was 
a full term 7J pound normal white male. At 
birth a crescentic mass was noted on the back 
extending from the midline to the left shoulder 
and the diagnosis of “lipoma” was made. 

In January, 1942, the tumor became larger 
and showed a bluish discoloration which 
blenched on pressure. Small areas of ecchymosis 
and petechiae were noted all over the body. 

He was admitted to New York Hospital on 
March 5, 1942, where the initial laboratory re- 
ports revealed low hemoglobin, low red blood 
count, markedly diminished platelet count and 
prolonged bleeding time. Here the diagnosis of 
hemangioma with thrombocytopenic purpura 
was made. The mass continued to increase in 
size with marked discoloration despite vitamin 
K and numerous small transfusions. One treat- 
ment of deep roentgen therapy, 220 r at 140 kv. 
(peak) with i mm. A 1 filter at 25 cm. distance, 
was given without appreciable effect. 

One week later the infant was admitted to 
Metropolitan Hospital where the laboratory 
findings were similar to those found at New 
York Hospital. Here the child was given sup- 
portive therapy including blood transfusions 
and vitamin K. The mass gradually extended to 
the left side of the face and chin and down to 
the last rib on the left side (Fig. i and 2). 

On May 4, following an upper respiratory in- 
fection his throat became hemorrhagic. The 
u%mla was edematous and showed hemorrhagic 
spots. 

The next day the pharjmx was more hemor- 
rhagic with many spots that bled easily. The 
child now had a laryngeal cry and looked criti- 
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cally ill. It, was deemed advisable at this time to 
refer the child for roentgen therapy, and he was 
therefore transferred to the Flower and Fifth 
Avenue Hospitals. 

The first two courses of deep roentgen ther- 
apy were given between May 8 and June 30, 

194^* 

The first course, given from May 8 to June i, 
consisted of a total of ten treatments of 100 r 
each through portals of 7 by 7 cm. and 10 by 10 



Fig. I 


cm. using 140 kv. (peak) through 3 mm. A 1 
filter at a distance of 50 cm. The whole tumor 
was not treated at one time but was marked off 
into four major sections, each area receiving 
200-300 r, measured in air, as follows (slight 
overlapping could not be avoided): (i) laterally 
to left side of neck — joo r; ( 2 ) laterally to left 
shoulder — 200 r; (3) left shoulder anteroposte- 
riorly — ^300 r; (4) left shoulder posteroanteriorly 
— 200 r. 

After an interval of two weeks, during which 
time there was but a slight regression of the 
tunor and no change in the blood picture, a 
second series of six treatments was given from 
June 16 to 30. Three areas were treated — the 
neck, shoulder anteroposteriorly and shoulder 
posteroanteriorly. Each area received 200 r. The 
same factors were used in this series as were 
used in the first series, with a total dosage of ap- 
proximately 700 r. 

Supported by small transfusions, the child 
showed some improvement under this therapy 
with some regression of the tumor mass. The 
abnormal bleeding time varied between eleven 
and thirty minutes, and the platelet count re- 
mained low, between 15 to 80,000 c. mm. The 
baby’s physical and mental development was 
never at any time impaired or retarded and the 
child continued to develop normally. 


On July 25, the growth again began to enlarge 
in all directions. The tumor was boggy and 
edematous to palpation. The blood findings at 
this time were as follows: bleeding time eight 
minutes and platelet count 240,000 per c. mm. 

_ By August 10, 1942, the bleeding time had 
risen to fifty minutes and the platelets had 
fallen to 60,000 per c. mm. (Chart i). 

The next day new purpuric areas appeared 
on the chin and chest of the baby. Therefore, 
we decided to start another course of deep 
roentgen therapy but with a variation in type 
and dosage, as follows: 

On August II, posteroanteriorly to the back 
and left shoulder, a dose of 275 r, measured in 
air, was delivered with only the inherent filtra- 
tion (approximately 0.15 mm. Cu) of the tube 
at a distance of 25 cm. using an open field and 
160 kv. (peak). 

On August 13 and September i to the same 
area 275 r was delivered through a 20 by 20 cm. 
portal using 160 kv. (peak) with 3 mm. A 1 filter, 
at a distance of 50 cm. 



Fig. 2 
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On October 22, laterally to the neck and 
shoulder 275 r was delivered through a 10 by 10 
cm. portal using 160 kv. (peak) and a 3 mm. Al 
filter, at a distance of 50 cm. 

The child responded very well to the treat- 
ment. In two months the mass had regressed so 
much that the normal body contours appeared. 
The underlying bony prominences became pal- 
pable for the first time. The discoloration of the 
skin persisted and faded slowly. 

On October 14 the baby developed a general- 
ized erythematous vesiculopapular eruption. 
No cause could be found for this lesion. How- 
ever, it started to disappear spontaneously and 



Chart I 

the child was discharged from the hospital on 
October 31, 1942. 

The report of the biopsy of the tumor taken 
at Metropolitan Hospital was as follows: 
‘There are areas showing large numbers of 
small vessels lined by neoplastic endothelium. 
T he lumen of the vessel is small and obliterated 
in some places. In these areas the tumor shows 
marked ccllularity. Those areas are intercepted 
by large amounts of fat tissue. Diagnosis — 
hemangioma hypertrophicum (hemangio-endo- 
thelioma)” (Fig. 3). 

Ihe child was seen on March 4, 1943, one 
year after his admission to Metropolitan Hos- 


Fig. 


3 



pital (Fig. 4 and 5). At this time most of the skin 
had a normal appearance except for a small area 
on the arm which showed some purplish discol- 
oration due to recent bleeding. In the region of 
the shoulder the skin is roughened, slightly 
raised and red. Both areas were given a single 
dose of 275 r through a 10 by 10 cm. portal using 
160 kv. and a 3 mm. Al filter at 50 cm. distance. 

One month later, on April 4, 1943, he was 
again examined. The purple areas had disap- 
peared but the reddened area was unchanged. 
The bleeding and clotting times were four and a 
half minutes and one and a half minutes re- 
spectively, and the platelet count was 450,000 
per c. mm. At the present time the child is de- 
veloping normally. He is of average intelligence, 
active and alert. 

In determining the type and dosage of 
roentgen therapy to be given to the tumor 
mass we had but little precedent to follow. 
Kasabach and Merritt,^ in their case, used 
a combination of roentgen and radium 
therapy. In this patient the mass never be- 
came localized sufficiently for us to expect 
to get satisfactory results from the use of 
radium. Inasmuch as we used roentgen ra- 
diation alone we had therefore to increase 
the amount suggested by Kasabach and 
.^Merritt. From the effect noted in the first 
and second series of treatments, the amount 
and total radiation were apparently insuf- 
ficient; howev^er, the latent effect of the 
roentgen dosage could not be evaluated at 



this time. Therefore, larger doses were 
given with prompt and effective response. 
This response manifested itself not only in 
the regression of the tumor, but also in the 
elevation of the platelet count and in the 
lowering of the bleeding time with a cor- 
responding disappearance of the purpura. 
Since the radiation delivered to the tumor 
was also effective on the spleen, ribs and 
long bones, it is difficult to ascertain 
whether the beneficial effect on the throm- 
bocyte count was due to the roentgen ther- 
apy to the tumor alone or its additional 
effect on the spleen and long bones com- 
bined. 

SUMMARY 

We have presented the case of an infant 
who had a giant hemangio-endothelioma 
covering the left side of the face and the 


Fig. 5 

left shoulder and thorax, associated with 
thrombocytopenic purpura. This tumor 
was diagnosed by biopsy and was treated 
successfully with heavy doses of deep roent- 
gen therapy which caused regression of the 
tumor mass and disappearance of the pur- 
pura, with a restoration of the normal blood 
picture. 
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DIRECT VISUAL GUIDANCE, TRIANGULATION 
ROENTGENOSCOPY IN THE REMOVAL 
OF OPAQUE FOREIGN BODIES 

By WENDELL E. ROBERTS 
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T he numerous articles in regard to vari- 
ous methods of localization of foreign 
bodies, particularly those pertaining to 
depth measurements for guidance of the 
surgeon in removing them, have stimulated 
the reporting, in more minute detail, my 
experience with my own apparatus. This 
apparatus, previously described,* relies on 
no measurements but rather on direct 
visual guidance at the time of operation. 

In endoscopy and eye work the removal 
of foreign bodies cannot be done by surgical 
exposure, except for an extremely small 
opening through the wall of the eyeball. 
This opening must, necessarily, be no 
larger than enough to admit a Cross loop 
forceps. Of course, in the case of magnetic 
foreign bodies, in the e^'^e, the usual locali- 
zation guides the surgeon as to the point of 
application of the electromagnet. How- 
ever, we see non-magnetic foreign bodies in 
the eye, such as B.B. shot, shot of various 
sizes from shot gun shells, pieces of brass or 
other alloys. These non-magnetic foreign 
bodies of the eye and opaque foreign bodies 
of the food and air passages are the ones 
with which we are concerned at this time. 
They present a problem in which no 
amount of measurement will be of even the 
slightest aid to the surgeon. These must be 
removed under direct, accurate visual 
guidance at the time of operation. Any 
method which will guide the surgeon 
quickly and accurately in removing such 
foreign bodies should facilitate, even more, 
the removal of tliose which require surgical 
exposure, such as bullets in soft tissue. 

In the past the removal of opaque foreign 
bodies in the eye (non-magnetic), the food 

Roberts, V . E. New method of guidance-triangulation 
nuoroscopy in the removal of opaque foreign bodies. South,. Med, 
tr SurX; August, 193S, /oo, 3S5-386. 


and air passages has been accomplished 
by biplane roentgenoscopy. This, as any- 
one knows who has tried it, is cumbersome 
and slow. Being apparently lined up in one 
plane, with a biplane roentgenoscope, may 
be far from the foreign body in the other 



Fig. 1. Roentgenologic tilt table top removed show- 
ing the triangulation roentgenoscopic assembly. 
Note roentgen tubes in parallel. Three wire sys- 
tem to the cathodes, one wire common. Anode, 
one wire with short wire connecting the two 
anodes. One tube set so that rays are at right 
angle to the table top as for conventional roent- 
genoscopy, the other tilted slightly so that rays 
intersect those of the first tube for triangulation 
roentgenoscopy. The first tube can be used inde- 
pendently of the second tube by a single switch 
on the control panel. 
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Fig. 2. A, roentgenogram showing a finishing nail adjacent to the heart shadow in the extreme base of the 
right lung. Nail removed through the bronchoscope under triangulation roentgenoscopic guidance. 
5 , roentgenogram made on model illustrating forceps shadows to the right of the foreign body shadows 
(patient on back, prone on table for all illustrations). One foreign body and one forceps but two images 
on the film or fluoroscopic screen in this figure and Figures 3, 4, 5, 65 , 7 and 8. DiZ), shadows of the foreign 


body; FiF, shadows of the forceps. 

plane. Biplane work requires constant 
shifting from one plane to the other. 

This is completely overcome with my 
present apparatus, the triangulation roent- 
genoscope (Fig. i). Only one fluoroscopic 
screen is used and from this any and all 
positions of the foreign body, forceps, or 



Fig. 3. Forceps shadows farther apart than the for- 
eign body shadows. Too far posterior, in other 
words forceps nearer the tubes than the foreign 
body. shadows of the foreign body; F\F, 

shadows of the forceps. 


probe can be determined. Every movement 
of foreign body or instrument is before the 
roentgenoscopist at all times, in all three 
planes. All three dimensions are observed 
as instantaneously as the pulsation of the 
heart in conventional single plane roent- 
genoscopy. Triangulation roentgenoscopy 
is not three dimensional in the sense of 



Fig. 4. Forceps shadows closer together than the 
foreign body shadows. Forceps too far anterior 
(forceps farther away from the tube than the for- 
eign body). A A shadows of the foreign body; 
F\F, shadows of the forceps. 
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stereoscopic vision. All dimensions are ob- 
tained by positions and relations on a single 
screen and visible at all times. 

As will be noted in Figure i, there are 
two roentgen tubes mounted in parallel on 
a single tube carriage of special design in- 
stead of the usual single tube for roent- 
genoscopy. These two tubes are so mounted 
as to permit setting them at any desired 
angle. I keep one tube in the usual position 
used in single plane roentgenoscopy, i.e. the 
rays are projected at right angles to the 
table top. The other tube is adjusted at an 
acute angle so that the rays intersect those 
of the first tube, in other words, cross fire. 

The two roentgen tubes are of identical 
design and capacity. They are so wired 
through the control panel that one or both 
can be used by simply turning a single 
hand switch. Each tube has its own fila- 
ment rheostat control. The filament cur- 
rent is then adjusted so as to give 5 ma. on 
the first tube. Then the second tube is 
thrown into the circuit and the filament 
adjusted to read 10 ma. (5 ma. on each 
tube). The two tubes are activated simul- 
taneously through a single foot switch and 
the radiation from both is projected 
through the same shutter assembly. This 
shutter assembly is of special design, hav- 
ing a larger portal than the usual fluoro- 



Fig. 5. Forceps and foreign body in the same plane, 
vertically and horizontally, because the forceps 
and foreign body are equidistant from the tubes. 
DiD, shadows of the foreign body; FiF, shadows 
of the forceps. 

scopic shutters. As a result of both tubes 
being activated at the same time, cross 
fire, there are two shadows of the foreign 
body on the fluoroscopic screen instead of 
one. Any other opaque object which comes 
into the field, such as a pair of forceps or 
probe, will also produce two shadows on 
the fluoroscopic screen (Fig. iB, 3, 4, 5, SB, 
7 and 8). 

Consequently all that is necessary to in- 
form the surgeon as to his instrument’s 
position in regard to the foreign body is to 
observe the distance between the two shad- 



n '■^'^"‘^eenograms made to determine whether B.B. shot was inside the eye or in the orbital tissue. 
B.B. shot was inside the eye. B, roentgenogram m.-ide on “dummy” model to illustrate triangulation roent- 
pnoscopic guidance for removal. D,D, shadows of the foreign body (B.B. shot); F,F, shadows of Cross 
loop forceps. Forceps above and to the right of the foreign body. 
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Fig. 7 . Same as Figure 65 except Cross loop forceps 
are in the same plane as the foreign body because 
the shadows of the foreign body and forceps are 
equidistant. DiD, shadows of the foreign body; 
FiF, shadows of the forceps. 

ows of the foreign body and the distance 
between the two shadows of the instru- 
ment. In bronchoscopy, the patient is 
placed on the table on his back and thus 
if the roentgenoscopist reports the forceps 
too far anterior we understand that means 
too far toward the ventral surface; too far 
posterior, too far toward the dorsal surface. 
Right and left are the same as the bronchos- 
copist’s right and left. For example, in the 
lung, if the two instrument shadows are to 
the right of the foreign body shadows (Fig. 
iB) the instrument is too far to the right 
even though it may be in the proper hori- 
zontal plane. Conversely, the same is true 
to the left. Now if the instrument is intro- 
duced too far posteriorly, this means that 
the instrument is nearer the fluoroscopic 
roentgen tubes than the foreign body and 
the two shadows of the instrument will be 
farther apart on the fluoroscopic screen 
than the two shadows of the foreign body 
(Fig. 3), If the instrument is introduced too 
far anteriorly, the instrument is farther 
from the tubes than the foreign body and 
the two shadows of the instrument will be 
closer together than the shadows of the 
foreign body (Fig. 4), just the reverse of 
Figure' 3. "V^^hen the instrument is intro- 
duced into the proper plane (the same plane 


as the foreign body both vertically and 
horizontally, and not to the right or left), 
the distance between the two shadows of 
the foreign body and the distance between 
the two shadows of the instrument will be 
the same, and in direct apposition to each 
other (Fig. 5). This is true because the for- 
ceps and the foreign body are equidistant 
from the roentgen tubes. Now, when the 
instrument is advanced to the foreign body 
the shadows of the foreign body and the 
tip of the instrument are in contact because 
they are in the same plane in all directions. 
In the case of the eye we have a slightly 
different situation as the patient must be 
placed on the roentgenoscopic table on his 
side. All that is necessary is to decide the 
nomenclature of the directions so that the 
surgeon will understand the directions 
given by the roentgenoscopist. Figure 
shows a shot in the left eye. Figures 6 B, 7 
and 8 illustrate, on a dummy model, the 
double shadows as seen on the fluoroscopic 
screen when using the tri angulation roent- 
genoscop'e. Frequently in the eye it is diffi- 
cult to approach the foreign body even 
though the forceps are in the proper plane 
because the shot will move about very 
freely instead of being fixed as those in a 
terminal bronchiole. However, once arriv- 



Fig. 8 . Foreign body grasped by Cross loop forceps 
and removed. DiD, shadows of the foreign body. 
FiF, shadows of the forceps. 
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ing in the proper plane (Fig. 7), if the jaws 
of the Cross loop forceps are kept apart 
sufficiently the foreign body may be ap- 
proached without shifting position and 
grasped easily (Fig. 8). Any movement out 
of the proper plane is quickly detected 
since all directions are continuously before 
the roentgenoscopist. 

The description is necessarily long but 
actually only a glance at the fluoroscopic 
screen is necessary to determine the posi- 
tion of the surgeon’s instrument in regard 
to the foreign body. Just as rapidly as the 
instrument is moved the roentgenoscopist 
who understands the underlying principle 
of the triangulation roentgenoscope can re- 
port to the surgeon where his instrument 
is in relation to the foreign body. No one 
plane or dimension is considered separately 
as in biplane or measurement. All dimen- 
sions are plainly visible at a glance at all 
times and the relation of the instrument 
and the foreign body can be described as 
rapidly as shadows are described in single 
plane roentgenoscopy. 

The only other variation from the con- 
ventional roentgen table is a false table top. 
This is a simple wooden top elevated by 
wooded supports to about 10 or 12 inches 
above the usual table top. This false top 
is secured to the regular tilt table by an 
immobilizing band. The function of this 
false top is to gain distance from the roent- 
gen tubes so as to eliminate, as much as 
possible, any distortion. 

A calibration in roentgens is done fre- 
quently with both tubes functioning so 
that an accurate check can be kept on the 
dosage any patient receives at any given 
time. In addition, I have a self starting 
electric clock wired into the circuit so that 
a reading can be made at the start of roent- 
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genoscopy; and at any time during the op- 
eration the elapsed time may be determined 
and thus the number of roentgens calcu- 
lated. 

This method, which has been success- 
fully used in this laboratory in numerous 
cases over a period of six years, has many 
advantages. No measurements are made 
or needed. This cannot be over-emphasized. 
The surgeon and roentgenoscopist work 
together as a team at the time of operation, 
not independently as in measurement or 
calculation. In some parts of the body, 
such as the eye (non-magnetic foreign bod- 
ies), the esophagus and the terminal 
bronchioles of the lung, measurements are 
worthless. It would seem that any method 
such as this one which guides accurately 
and quickly in such parts as the lung, food 
passage and eye would be very valuable 
where surgical exposure is indicated. The 
procedure gives all dimensions at a single 
glance, thus speeding up the whole proce- 
dure to the comfort of the patient and all 
concerned. The apparatus is all shock proof 
and a part of the roentgenologic tilt table 
the same as any single plane roentgeno- 
scope. This roentgenoscopy need not ex- 
clude light in the room. A head operating 
fluoroscopic screen can be used just as well 
as the usual screen. Consequently it would 
seem that this method, which is rapid and 
accurate, being based on triangulation, 
could be used for the removal of any 
opaque foreign body anywhere in the 
human body. 

The 2 cases* illustrated in Figure iA 
and GA were selected from the 16 so far 
recorded. 

* Bronchoscopy done by Dr. V. K. Hart and eye surgery by 
Dr. Frank C. Smith. 
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THE PROBLEM OF CASTRATION IN 
MAMMARY CANCER 


I N A former issue of this Journal^ the 
estrogenic theory of mammary car- 
cinoma was expounded and the implica- 
tions of such a theory on clinical radio- 
therapeutic considerations discussed. At 
that time the question was raised as to 
whether or not the routine castration of 
every patient afflicted with mammary car- 
cinoma might not help improve the results 
over a long period of time through destruc- 
tion of the estrogen producing source. The 
clinical and experimental material avail- 
able, however, appeared contradictory and 
no tangible conclusions could be reached. 

Since then, progress has been more swift, 
and interest, especially in the various 
groups of hormonal cancers, has become 
much keener. It, therefore, may not prove 
altogether futile to try to review the sub- 
ject in the light of the newest contributions. 

A connection between mammary cancer 
and sex function was suspected from the 
earliest days and thus it is not surprising 
that the first attempts at castration should 
have been made by surgical approach, be- 
fore radiation therapy even existed. 
y Schinzinger,* as far back as 1889, pro- 

posed the surgical removal of the ovaries 
m young women with carcinoma of the 
breast, believing that the induction of arti- 
ficial menopause would slow down the prog- 
ress of the cancer. 

Beatson,^ in 1896, reported favorable re- 
sults by a similar procedure in illustrative 

* l-cucvitia, T. Irradiation and the estrogenic theory of mam- 
niary carcinoma. Am. J. UonKTCKNOL. & Hap. Therai-v, 1941, 
92 .> 79 = 5 . 

^ ‘ ^chinrlrgcr. Das Karzjnom dcr Mamma, ^lunchcn. med, 

” chnschr.^ 1724 *- 172 ;. 

Hcaison, G. *1 . On the treatment of inoperahic cases of carci- 
romaof the s.-oggestions for a new method of treatment 


cases of inoperable mammary carcinoma. 
He noted in a number of instances shrink- 
age of the primary carcinoma as well as 
regression of the cutaneous and lymphatic 
metastases. On the basis of histologic stud- 
ies of such cases, he made the definite state- 
ment that “the surgical removal of the 
tubes and ovaries has effect on the local 
proliferation of epithelium which occurs in 
cancer of the mamma, and helps on the 
tendency cancer naturally has to fatty de- 
generation.” Boyd,"* Thomson,® Lett® and 
Torek"^ reported additional series of cases 
with the favorable results varying between 
23 and 41 per cent. The effect always ap- 
peared more impressive in the premeno- 
pausal period. Interest in the surgical pro- 
cedure then gradually waned until very 
recently. In April, 1944, a notable contribu- 
tion was made by Horsley® who published 
his results in a series of 25 cases which had 
been oophorectomized since November, 
1937. What seems to have induced Horsley 
to adopt surgical castration routinely is the 
disappointing experience he has had with 
radical mastectomy in cancer of the breast 
in young women. At first he did bilateral 
oophorectomy with radical operation only 
on patients under forty years of age, but 

with illustrative cases. Lancet, 1S96, 2, 104-107; 162-165. 

Beatson, G. T. The treatment of inoperable carcinoma of the 
fera.ale mamma. Clasgoa Med. J., 191 r, y6, 81-Sy. 

* Boyd, S. On oophorectomy in cancer of tlie breast. Brit. 
M.J., 1900, 2, U61-1167. 

* Thomson, A. Analysis of cases in which oophorectomy was 
performed for inoperable carcinoma of the breast. Bril. M. J., 
•9°-.*’. ■S3S'->54i. 

* Lett, H. An analysis of gg cases ofinoperable carcinoma of the 
breast treated by oophorectomy. I^neet, 1905, /, 227-228. 

‘ Torch, F. Disappearance of recurrent mammary carcinoma 
after removal of the ovaries. /Inn. Surg,, 1914, 60, 476-477. 

* Horsley, J. S. Bilateral oophorectomy with radical operation 
for cancer of the breast. Sitrgery, .April, 1944, /j, 590-631. 
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later the method was extended to all pa- 
tients in the premenopausal stage. It is 
Horsley’s contention that complete aboli- 
tion of all ovarian function cannot be 
brought about by roentgen irradiation, 
however exact the technique of administra- 
tion may be,. Surprisingly, a study of the 
final outcome in his cases reveals that only 
2 recurrences developed in the entire series 
although 19 cases were operated on from 
fourteen months to six years previously. 
One recurrence was noted in a patient with 
bilateral mammary cancer, who doubtless 
had internal metastases at the time of oper- 
ation, notwithstanding the fact that they 
could not be demonstrated then, and the 
other was in a patient with mucoid cancer. 

Castration by means of roentgen rays 
(and radium), although introduced con- 
siderably later, has created an interest 
which far surpasses that of the surgical ap- 
proach. A very voluminous literature has 
sprung up dealing with all possible phases 
of the procedure. In an important article, 
Ahlbom,^ by summarizing the investiga- 
tions up to 1930, expressed the opinion that 
routine roentgen castration does not lead to 
prolongation of life in the average case of 
cancer of the breast nor does it diminish 
the incidence of metastatic extension. 
Moreover, the climacteric symptoms in- 
duced prematurely often constitute an un- 
necessary burden. This viewpoint con- 
tinued to dominate the literature and was 
endorsed only very recently by Ritvo and 
Peterson^” who make the categoric state- 
ment that in the light of present day knowl- 
edge routine ovarian sterilization of all 
patients with cancer of the breast in the 
premenopausal age period is inadvisable. 
A statistical survey made of a rather large 
number of cases treated at Harper Hos- 
pital in DetroiP^ revealed that if the final 

0 Ahlbom, H. Castration by roentgen rays as an auxiliary treat- 
ment in radiotherapy of cancer mammae at Radiumhemmet, 
Stockholm. Acta radio!., 1930, ii, 614-633. 

><’ Ritvo, M., and Peterson, O. S., Jr. Regression of bone me- 
tastases from breast cancer after ovarian sterilization. Am. J. 
Roentgenol. & Rad. Therapy, 1944, jz, 220-229. 

” Evans, W. A., and Leucutia, T. Deep roentgen-ray therapy 
of mammary carcinoma, in. Fifteen year results in a lormeAy 
published group and a statistical analysis of 1, 200 cases treated 


results were classified according to age 
incidence, the poorest results were obtained 
in the group between fifty and fifty-nine 
years, that is immediately after the onset 
of the normal menopause. A priori, this 
observation also seems to support the 
opinion that routine roentgen sterilization 
of every case of mammary cancer consti- 
tutes a futile and valueless effort. 

Yet there is one phase in connection with 
the roentgen suppression of ovarian func- 
tion in cancer of the breast which contra- 
dicts such a standpoint. It has been repeat- 
edly observed that osseous metastases 
secondary to cancer of the breast often re- 
gress or disappear completely following 
roentgen sterilization. Ritvo and Peterson^'’ 
after a survey of the literature, believe that 
one- third or more of the patients so treated 
may be expected to show improvement and 
prolongation of their period of usefulness al- 
though they are not certain that a pro- 
longation of life is obtained at the same 
time. Likewise it is not clear — despite some 
very striking reports in the literature — 
whether local recurrences and visceral 
metastases present a similar degree of 
response attributable to roentgen treat- 
ment of the ovaries. 

A consideration of the results of perti- 
nent animal experiments may perhaps fur- 
nish one or two leads. In 1927, Cori^^ car- 
ried out a series of very illuminating 
investigations on the influence of bilateral 
oophorectomy on the spontaneous occur- 
rence of mammary carcinoma in mice. For 
this purpose he used pure strains which 
were developed by March and in which 
after eight inbred generations over a 
period of five years the cancer rate and 
cancer age varied but little. The non-breed- 
ing females which were used for control ex- 
hibited a cancer incidence of 78.5 per cent 
and an age of maximum cancer rate_ of 
fourteen to fifteen months. The experi- 


between 1922 and 1937. Am. J. Roentgenol. & Rad. Therapy, 
1939, 42, 866-882. 

*- Cori, C. F. Influence of ovariectomy on spontaneous oc- 
currence of mammary carcinomas in mice. J. Exper. Med., tg-'J, 
43 > 9 ^ 3 - 99 ^- 
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ments were divided into three groups. In 
one, bilateral oophorectomy was performed 
at the age of fifteen to twenty-two days, 
immediately after weaning, that is before 
sexual maturity developed; in another, at 
the age of two to six months of life, that is 
after three to twenty estrus cycles had 
taken place, and in a third at the age of six 
to seven months, that is after forty estrus 
cycles occurred (the average mouse has 
seventy to eighty estrus cycles during life, 
each of from four to six days’ duration.) 
It was found that in Group i not one single 
case of cancer developed; in Group 2 , the 
incidence was reduced to 10 per cent and 
the cancer age was raised to from eighteen 
and one-half to twenty-one months, and in 
Group 3 there was no influence. From this 
the conclusion was drawn that “spontane- 
ous mammary carcinoma of the mouse is 
due to a hereditary organ disposition, which 
remains latent in the absence of ovarian 
function but which becomes manifest when 
a certain amount of ovarian hormone, cor- 
responding to 5 to 30 estrus cycles, has 
acted on the breast tissue.” 

Of further interest in this respect are 
the more recent experiments of Fekete, 
Woolley and Little.^® These investigators 
observed that oophorectomy at birth in a 
certain strain of mice is followed by a 
gradual recovery from the castrate state 
and the development of mammary cancer 
as if no castration had been done. The 
particular strain studied was the dba strain 
of the Jackson Laboratory which has about 
50 per cent breast tumor incidence in virgin 
females. Oophorectomy was performed on 
the first post partum day and the animals 
killed at different ages. Minute histologic 
studies revealed that the vagina, uterus and 
breast tissues showed a stage of develop- 
ment which they presumably can attain 
only under the influence of estrogenic hor- 
mones. In 37 of 75 animals examined, mam- 
mary tumors (3 adenomas and 34 carci- 
nomas) developed between the ages of 

tckctc, I'-liyaheth, Voollcy, George, and Little, C. C. His- 
tolt^ical changes following ovariectomy in mice. 7. Esper. Med., 
>941, .V, l-S. 


fourteen and twenty-eight months. The 
cortex of the adrenal gland consistently 
presented nodular hyperplasia, the mor- 
phologic appearance of which was similar 
to the lutein-like cells of the ovaries. It was 
suggested, therefore, that the adrenal cortex 
had taken over the function of the removed 
ovaries and since in no case was there evi- 
dence of regeneration of the ovarian tissue 
that the hypertrophic nodules of the 
adrenal cortex had become the new foci of 
estrogenic production. Other noteworthy 
points were that the marked nodular hy- 
perplasia of the adrenal cortex appeared 
only in the later periods of the life of the 
animal and that the changes manifested 
themselves more rapidly after oophorecto- 
my at a more advanced age. 

It is often difficult and hazardous to ap- 
ply the results of animal experiments to the 
human. Fekete, Woolley and Little were 
very careful to point out that not even all 
-strains of mice show the same behavior. 
Nevertheless, by carefully weighing the 
clinical and experimental evidence avail- 
able up to the present, one may formulate 
the following conclusions concerning the 
value of castration in the treatment of 
mammary cancer. 

(i) In the presence of osseous metas- 
tases, roentgen castration is beneficial in at 
least one-third of the cases. Therefore, its 
use in association with other established 
procedures, such as intravenous colloidal 
lead therapy, generalized irradiation of the 
affected areas, and so forth, is recommended. 
After a latent period of varying duration, 
however, recurrences or new metastases 
develop and the further progress of the 
cancer can be influenced but little. This 
may be explained on the assumption that 
through adjustment, other organs, as for 
example the adrenal cortex, have taken 
over the estrogen producing function or 
that the cancer, after breaking down all 
barriers of resistance, has simply gotten 
out of control. Perhaps additional informa- 
tion will be gained on this from a study of 
the remarkable response of osseous metas- 
tases which is now being observed with in- 


336 


Editorials 


September, 1944 


creasing frequency in mammary cancer of 
the male following bilateral orchidectomy. 

(2) In local recurrences and generalized 
visceral metastases, roentgen castration is 
of questionable value, although sporadic 
favorable results are described in the liter- 
ature. 

(3) In the operable group of mammary 
cancer, radical surgery associated with in- 
tensive local and regional irradiation seems 
to offer the best combination of treatment 
for the final success. 

Surgical castration performed at the time 
of radical mastectomy has given, in the 
hands of Horsley,® very impressive results. 
It appears that the incidence of local recur- 
rences and metastases is being reduced in 
the premenopausal age. However, a much 
larger series of cases is required before 
this conclusion can be made final. Also, 
there is not sufficient evidence as yet that 
surgical castration can replace local and 
regional irradiation as an adjunct to radical 
mastectomy. In the animal experiments, 
surgical castration to be of absolute value 
had to be performed before the onset of 
sexual maturity. If it was performed during 
a period corresponding to less than one- 


third of sexual life there still was a decrease 
in the incidence of mammary cancer, but 
after that there was no ' effect. At still 
later periods, the rather rapid readjustment 
in the balance of the endocrine system 
entered into play. 

Routine roentgen castration in associa- 
tion with the above stated local and re- 
gional methods, to forestall or retard the 
appearance of distant metastases is for the 
time being considered inadvisable. Cori^^ 
in his experiments found that in almost lo 
per cent of the oophorectomized mice a 
remarkable regeneration of the ovarian 
tissue developed during later life. It is 
probable that following roentgen castra- 
tion, as used currently, a similar regenera- 
tion occurs more quickly and in a more 
integral manner. For this reason a durable 
effect over a long period of time does not 
appear certain. It is conceivable, however, 
that in those instances in which osseous 
metastases are already in the process of 
formation, though undemonstrable by physi- 
cal means, roentgen castration may have a 
beneficial effect in retarding their actual ap- 
pearance. 


T. Leucutia 
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Bolivar SfudioSy Inc. 

JOHN THOMAS MURPHY 
1885-1944 

T^R. JOHN T. MURPHY died on June Dr. Murphy was born in Toledo, Ohio 
15 in his native city of Toledo, in St. on August 15, 1885. He received the de- 
Vincent’s Hospital, where he had been Di- gree of M. D. from the Toledo Medical 
rector of the Department of Radiology since College in 1906. His active participation in 
1919. His death was cardiovascular, and radiology dates back to 1915 and was begun 
he had been incapacitated only a few at Cook County Hospital in Chicago. He 
months. became a member of the American Roent- 
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gen Ray Society in 1918 and was its Presi- 
dent in 1933; he served, as its Secretary 
from 1928 to 1931. Those who attended 
recent meetings of the Society will look 
back with pleasure and profit on the courses 
he gave on the roentgen diagnosis and the 
clinical course of bone tumors. His exhibit 
in this field jointly with his associate Dr. 
Clarence E. Hufford won a silver plaque at 
the Fifth International Congress of Radiol- 
ogy in Chicago in 1937. 

In addition to the American Roentgen 
Ray Society, Dr. Murphy numbered among 
his memberships the following: Academy of 
Medicine of Toledo and Lucas County, of 
which he was a past President; Detroit 
Roentgen Ray and Radium Society, Ohio 
State Roentgen Society, American Medical 
Association, serving as Secretary of its 
Section on Radiology for a number of years, 
a fellow of the American College of Radiol- 
ogy and its President in 1935, a fellow of 
the American College of Physicians, Ameri- 
can Radium Society, Radiological Society 
of North America, Diplomate of the Ameri- 
can Board of Radiology, Knights of Col- 
umbus, Fourth Degree. He was also an 
honorary member of the Toledo Notre 
Dame Society. 

Dr. Murphy was married to Miss Leila 
Schuller in 1907; their daughter is now Mrs. 
Helen Carson of Toledo. Several years after 
the death of his first wife he was married to 
Miss Pauline Feil in 1916. Their children 
are Mrs. Jeanne Reynolds, Lieutenant 
John T. Murphy, and Patricia Murphy. 


Dr. Murphy was a man of wide extra- 
curricular interests. He was one of Toledo’s 
pioneer airplane pilots. Long before pilots 
were licensed he flew his own plane and 
became a friend of many early fliers. He 
never lost his interest in aviation and he 
was one of the sponsors of the Civil Air 
Reserve in Toledo. He was a member of 
the track team in college and he always 
maintained his interest in athletics. He was 
a member of the American Amateur Ath- 
letic Association and President of the 
Toledo Figure Skating Club. In addition to 
being a fine skater. Dr, Murphy also ex- 
celled in golf. He was much interested in 
photography and was awarded many prizes 
for his unusual impressionistic photo- 
graphic views. 

Dr. Murphy was a friendly man and was 
a loyal friend. His influence and wise coun- 
sel were of much benefit in the many 
activities to which he gave so much of him- 
self and his time. Whatever he undertook 
he entered into wholeheartedly. During all 
of his years as a member of the American 
Roentgen Ray Society he took an active 
part in its alfairs and he had no small part 
in bringing radiology to the position of im- 
portance which it occupies in medicine to- 
day. He was a faithful attendant at the 
numerous medical meetings to which he 
belonged and he will be greatly missed both 
at the scientific discussions and the various 
social gatherings at which his presence was 
always welcome. 

Ramsay Spillman 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 

AND NEWS ITEMS 

Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Ray Society 

Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: Joint Meeting of 
American Roentgen Ray Society and Radiological So- 
ciety of North America, Palmer House, Chicago, 111 ., 
Sept. 24-29, 1944. 

American College of Radiology 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 

III. 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. 

Arkansas Radiological Society 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello. Ark. Meets every three months and also at time 
and place of State Medical Association. 

Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting; Joint Meeting of American 
Roentgen Ray Society and Radiological Society of North 
America, Palmer House, Chicago, 111 ., Sept. 24-29, 1944. 
Radiological Section, Baltimore Medical Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on Radiology, California Medical Association 
Secretyy, Dr. Earl R. Miller, University of California 
Hospital, San Francisco, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St,, Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr, H. W. Ackemann, J2i W. State St., Rock- 
ford, 111. 

Radiological Section, Los Angeles County Medical 
Association 

Secretary, Dr. Roy W. Johnson, I407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G, Giles, Temple, Texas. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 
Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
Secretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 
Cincinnati Radiological Society 
^mtary. Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiological Society 
Secretary, Dr, D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hotel 
on fourth Monday each month, October to.April,inclusive. 
Dallas-Fort Worth Roentgen Study Club 
Secretary Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meetings held in Dallas on odd months 
and in Fort Worth on even months, on third hlondav. 
at 7:30 r.M. 

Secretaries of Societies not here listed are requested t< 


Denver Radiological Club 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Acting Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 

Georgia Radiological Society 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 

Radiological Society of Kansas City 

Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHolIander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the second Sunday in May 
annually. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturdayin Apr. 

Long Island Radiological Society 

Secretary, Dr. Marcus Wiener, 1 430-48 th St., Brooklyn, 
N. y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 

Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year. Fall, Winter, Spring. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 
Secretary, Dr, Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiological Society 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third W'ednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 

Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Radiological Society of New’ Jersey 
Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

• New York Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Caroli.va Roentgen Ray Societt 
Secretary, Dr. Major Meming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid- year scientific meeting at place designated. 

send the necessary information to the Editor. 
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North Dakota Radiological Society 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 

Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, ig S. 22d St. 

Pittsburgh Roentgen Society 

Secretary, Dr. R. G. Alley, 4800 Friendship Ave. Meets 
second’ Wednesday each month, 4:30 p.m., October 
to June, Pittsburgh Academy of Medicine. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Mond.ay from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 

Secretary, Dr. A. M. Popma, 220 N. First St., Boise, 
Idaho. 

St. Louis Society of Radiologisi s 

Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, -except 
June, July, August, and September, at a place designated 
by the president. 

San Diego Roentgen Society 
Secretary, Dr. Henry L. JafFe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco Radiological Society 

Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets monthly on third Thursday at 7.'45 
P.M., first six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Fr^re, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the_ time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. Asa E. Seeds, Baylor Hospital, Dallas, 
Texas. Next annual meeting. Temple, Texas, January 17, 
1945 - 

University Of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University or Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m.. 
Room 301, Service Memorial Institute. 

Virginia Radiological Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St., 
Richmond, Va. Meets annually in October. 

Washington State Radiological Society 
Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through Ma-v, 
College Club, Seattle. 


X-RAY Study Club of San Francisco 
^cretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 

Cuba 

SociEDAD de RadiologIa y Fisioterapia de Cuba 
Resident, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

British Empire 

British Institute of Radiology Incorporated with 
THE Rontgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
Lxmdon, W.i. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined TO Medical Members) 

Meets on the third Friday of each month at 4:45 p.m. 
at the Royal Society of Medicine i, Wimpole St., Lon- 
don, W. I. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. i 
England. 

Section of Radiology and Medical Electricity, Aus- 
tralasian Medical Congress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meefs 
monthly from March to November inclusive. 

Canadian Association of Radiologists 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Ingiis St., Ext. Haiifax, N. S. 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South America 
Sociedad Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

Continental Europe 

Sociedad Espanola de Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Societe Suisse de Radiologie (Schweizerische Ront- 
gen-Gesellschaft) 

Secretary for French language. Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language. Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

SoCIETATEA RoMANA DE RaDIOLOGIE SI ElECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul MSrScine, 30, 

S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad: 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S, G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Scandina-vian Roentgen Societies . . 

The Scandinavian roentgen societies have formed a jmut 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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TUBERCULOSIS CASE-FINDING 
PROGRAM 

To THE Editor: 

The editorial in the June, 1944, issue of 
the American Journal of Roentgenol- 
ogy AND Radium Therapy entitled “An 
evaluation of the roentgen methods used 
in mass chest surveys^’ is of particular inter- 
est to us because of an effective tuberculosis 
case-finding program in operation at the 
Home Office of the Metropolitan Life In- 
surance Company in New York City since 
1927. Following its inception the incidence 
of pulmonary tuberculosis in our group of 
13,000 to 14,000 Home Office employees 
was reduced quickly to a point where it was 
no longer a major problem and has been 
held there continuously. It is therefore a 
pleasure to affirm as facts many of the 
things which are assumed in the editorial 
to be true. 

For many years prior to 1927 we were 
accustomed to send from the Home Office 
in New York City to cure at our Sanato- 
rium at Mount McGregor an average of four 
cases of active pulmonary tuberculosis for 
each thousand Home Office employees. 
Most of them, 60 per cent to be exact, were 
in the advanced stages at the time of diag- 
nosis. The fact that many cases came to 
light shortly after a physical examination 
reported as “normal” demonstrated clearly 
that such an examination was inadequate. 
It was with the hope that we could detect 
at least most of the advanced cases that 
we began in 1927 a routine fluoroscopic 
examination of the chest of all applicrntts 
for employment at the Home Office, and at 
each annual examination of all Home 
Office employees. The purpose of this fluoro- 
scopic examination was not to diagnose 
tuberculosis, but rather to select the per- 
sons from an average healthy working 
group who needed further study, which in- 
cluded a 14 by 17 inch roentgenogram. 


As soon as the program was fairly under 
way, our tuberculosis problem began to 
come under control. The incidence of tuber- 
culosis among our Home Office employees 
which had been annually /o/rr per thousand 
prior to 1927 soon became one per thousand, 
and for many years has been less than one 
per thousand per year. Perhaps it is even 
more important that for the past ten years 
the stage of tuberculosis among new cases 
has been yj per cent minwial as contrasted 
to a former 60 per cent advanced. 

If this change had occurred simultane- 
ously with a decreasing incidence of tuber- 
culosis among applicants for employment, 
it could not properly be called a “control 
program.” But the fact is that the inci- 
dence of chest lesions typical of pulmonary 
tuberculosis among applicants for employ- 
ment has been relatively stable since 1927, 
has shown no real or consistent decrease, 
and does not differ materially from the 
incidence reported among inductees for the 
Armed Services. Incidentally, if a suspi- 
cious lesion is found in an applicant for em- 
ployment, we make every effort to see that 
the case is followed to a conclusion, either 
by the family physician or at a clinic or 
hospital, and we have found practically no 
obstruction or lack of cooperation in our 
efforts. 

It is interesting that the roentgenologic 
method rated in the editorial as least effec- 
tive, namely, routine roentgenoscopy, sup- 
plemented with I4 by 17 inch roentgeno- 
gram when indicated, has brought about 
the result described above and in an eco- 
nomical manner. The most important de- 
cision to be made in any tuberculosis case- 
finding program, regardless of the method 
to be used, is to begin! 

H. H. Fellows, M.D. 

Assistant Medical Director 

Metropolit.-in I.ife Insurance Company 
New York, New York. 
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Books sent Jor review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


The Arthropathies ; a Handbook of Roent- 
gen Diagnosis. By Alfred A. de Lorimier, 
A.B., M.A., M.D., Colonel, Medical Corps, 
United States Army; Commandant, The 
Army School of Roentgenology, Memphis, 
Tenn.; Formerly Director, Department of 
Roentgenology, Army Medical School, Wash- 
ington, D. C. Cloth. Price $5. 50. Pp. 319, 
with 678 illustrations. Chicago: Year Book 
Publishers, Inc., 1943. 

This volume is one of a series of handbooks 
on roentgenographic diagnosis. Webster’s defi- 
nition of a handbook is “a book or manual, 
usually of small size.” The publisher has con- 
formed to this definition by compiling a book 
of small size with small but legible print, which 
is a relief from the usual, more bulky volume 
on roentgenographic interpretation. The author 
has contributed to the handbook effect by very 
concise descriptions using the least number of 
words possible. Each disease is described by 
headings: synonyms, roentgenographic criteria, 
corroborative roentgenographic criteria, inci- 
dence, history, physical findings, clinical course 
and bibliography. The illustrations consisting 
of diagrams, roentgenograms and a few patho- 
logical specimens, number 678. These are com- 
pactly placed, two to four on a page, and are 
conveniently arranged in the text to illustrate 
the specific disease. The diseases are grouped 
according to their etiology. The result is a 
handy volume. 

Colonel de Lorimier has had much experience 
in the teaching of roentgenology. The handbook 
is a compilation of lectures given him since 1938 
at the Army Medical School and the Army 
School of Roentgenology. He states in the 
preface that the material is presented in the 
form followed by his teaching: “Instruction 
has been graphic, presenting first an orientation 
of the subject; then a catalogue by films or 
lantern slides of essential diagnostic criteria, 
and finally corroborative clinical and labora- 
tory aspects.” Under each heading the essen- 
tials for the diagnosis of the condition can be 
readily grasped. The illustrations have the 
salient roentgen changes marked with arrows. 
Occasionally the multiplicity of arrows tends 


to obscure the bone detail of the roentgeno- 
grams. 

The book is certain to be useful and valuable 
to the student and roentgenologist for ready 
reference and essential diagnostic criteria. The 
bibliography is ample. 

Ralph S. Bromer 

The Modern Management of Colitis. By 
J. Arnold Bargen, M.D., M.S., F.A.C.P., 
Chief of the Section on Intestinal Diseases, 
Division of Medicine, Mayo Clinic; Asso- 
ciate Professor of Medicine, Mayo Founda- 
tion, Rochester, Minnesota; Secretary, Amer- 
ican Gastroenterological Association; Vice 
Chairman, Section on Gastroenterology and 
Proctology, American Medical Association. 
Cloth. Price, $7.00. Pp. 32a, with 148 illus- 
trations. Springfield, Illinois: Charles C 
Thomas, 1943. 

This monograph is devoted, as the author 
states in his preface, to a narration of his own 
observations and experiments based on the 
rich clinical material of the Mayo Clinic. He 
has made no attempt to review the voluminous 
literature on the subject but he has included 85 
references in the bibliography. Theory and 
tradition about any intestinal ailment have 
been challenged by direct experimental attack 
and the results of such an attack have been set 
down in simple fashion. As a result, the book is 
pleasing in style, easily read and assimilated 
and well illustrated with reproductions of 
pathological specimens, roentgenograms, charts 
and tables. The part played by roentgenology in 
the diagnosis is well covered. It is now possible 
to distinguish accurately real inflammatory 
disease from functional colonic disorders. Bar- 
gen bases his classification of the types of ulcer- 
ative colitis on present day knowledge of their 
causation. 

The list of chapters indicates the comprehen- 
sive scope of this monograph. They include. 
The Irritable Colon; Types of Ulcerative Coli- 
tis; Thrombo-Ulcerative Colitis: Streptococca 
(Type i); Regional (Segmental) Ulcerative 
Colitis (Type 2); Chronic Ulcerative Colitis 
(Type 3); Tuberculous Ulcerative Colitis 
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(Type 4); Amebic Ulcerative Colitis (Type 5); 
Colitis (Type 6 ): Its Relation to Food and Vita- 
min Deficiency; Ulcerative Colitis (Type 7) : Due 
to the Virus of Venereal Lymphogranuloma; 
Allergic Colitis (Type 8); Chronic Ulcerative 
Colitis (Type 9): A Late Phase of Bacillary 
Dysentery; and a final chapter on Conditions 
to be Distinguished from Colitis. 

This volume should be included among the 
reference books of the roentgenologist as an 
aid in diagnosis and more efficient collaboration 
with the gastroenterologist and the internist. 
The chapter on the irritable colon is to be 
especially commended. 

Ralph S. Bromer 


A Hundred Years of Medicine. By C. D. 
Haagensen and Wyndham E. B. Lloyd. 
Cloth. Price, $3.75. Pp. 444, with several 
illustrations. New York: Sheridan House, 

1943- 

This book deals in an effective and readable 
manner with the story of the development of 
our knowledge of various epoch making con- 
tributions to medicine and the men who made 
them. Although it is written in simple terms 
and is primarily for the layman, it is an excel- 
lent presentation of the facts concerning the 
most important advances in clinical medicine 
and the medical sciences. Physicians and medi- 
cal students, as well as non-medical persons, 
could well read such a book with profit. Un- 
questionably it meets a definite need. It is not 
an all-inclusive encyclopedic volume, but it 
does appear to be an authoritative narration 
dealing with the important discoveries in medi- 
cine and surgery with which all educated per- 
sons should be familiar. 

It is astonishing to the reviewer that intelli- 
gent lay persons, physicians, and medical 
students are often completely devoid of even the 
slightest curiosity concerning the historic de- 
velopment of our knowledge of medicine. Con- 
stantly, in the practice of medicine, important 
procedures are employed which have interest- 
"ig stories behind them. A knowledge of these 
forms the ^ basis for a scholarly grounding 
m the subject. But how many who may be 
reading this book review have any idea of 
j en the important discovery of the x-ray 
^ t ilhelm Konrad Roentgen occurred, 
or how he came upon this momentous dis- 


covery? Or, for example, when was the first 
transfusion with human blood accomplished? 
Or, to consider more recent events, when did 
Gerhard Domagk introduce the sulfonamide 
preparations, and what led to the discovery of 
the earliest forerunner of the drugs which so 
mightily combat certain infections? These and 
many other interesting questions are answered 
in this worthwhile publication. The sole ap- 
proach to a complete understanding of any 
topic is the historical one. It is only by knowing 
and correlating every step of the development 
of our knowledge that we can have a true con- 
ception of any subject. 

This book is not concerned entirely with the 
last hundred years of medicine which the title 
would have us believe, for the first division of 
fifty-five pages is devoted to the historic as- 
pects of medicine up to one hundred years ago. 
Furthermore, in the description of the develop- 
ment of our knowledge, the authors go back 
very properly to the beginnings which in some 
instances were prior to 1844. The three other 
divisions of the book are devoted respectively 
to “Medical Science during the last 100 years, 
Surgery during the last 100 years, and the New 
Social Aspects of Medicine.” 

The historic story of medicine is attractively 
written, and hence may be read with interest 
and pleasure by the medical man and the lay- 
man. It is comprehensive in its scope for it ap- 
pears to have included all of the more impor- 
tant advances in medicine and surgery. The 
descriptions seem to be accurate with minor 
exceptions. Some of the more modern develop- 
ments are included such as the introduction of 
the sulfonamide drugs, but no reference is made 
to the remarkable effect of penicillin despite 
the fact that it was first described by Alexander 
Fleming in 1929, and its clinical worth was 
recognized in 1940. Some minor errors or omis- 
sions were noted by the reviewer in a few sub- 
jects in which he has special interest. For 
example, why was not the name of Richard 
Lower, Professor of Physiology at Oxford, 
mentioned as the one who first gave a blood 
transfusion from one dog to another? This event 
which occurred in Feburary, 1665, probably 
did more than anything else to stimulate inter- 
est in human blood transfusions which led ulti- 
mately to the perfection of the method. 

Cyrus C. Sturgis 
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Department Editor: Robert B. Taft, M,D., B.S,, M.A., 103 Rutledge Ave. 

Charleston, S. C. 

THE ADVANTAGE OF INCREASED FILTRATION 

By WILLIAM S. ALTMAN, M.D. 

QUINCY, MASSACHUSETTS 


I T IS well known that, by the use of in- 
creased filtration, soft tissue detail and 
contrast are accentuated and there is a 
resultant added latitude. The addition of 
I to 3 millimeters (depending on the thick- 
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Fig. I 


ness of the part) will suffice. This additional 
filtration necessitates a 10 to 20 per cent 
increase in exposure. 

The procedure is of distinct value par- 
ticularly in two types of examinations. 

The first is in the visualization of the 
placenta in the lateral view of the abdomen. 
The use of 4 mm. of aluminum filtration 
brings out in better detail the placental 


tissue and helps to prevent the obliteration 
of the soft tissues of the abdominal wall 

(Fig. i). 

The second type of examination in which 
added filtration is of value is in the lateral 
view of the lumbosacral spine. Here again 
4 mm. of aluminum is used as a filter. It 
will be noted that the vertebral bodies are 




Fig. 1 

clearly demonstrated, the laminae of the 
fifth lumbar vertebra are well outlined and 
the spinous processes are not obliterated 

(Fig. 2). 

32 Spear St., 

Quincy, Mas."?. 
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A PRINTING FRAME FOR MAKING COPIES 
OF ROENTGENOGRAMS 

By WILLIAM S. ALTMAN, M.D. 

QUINCY, MASSACHUSETTS 

O N OLD or discarded cassette can be The same frame can be used for smaller 
transformed into a printing frame by size films simply by making mats from the 
substituting glass for the bakelite (Fig. i). paper of a 14X17 inch film and cutting 
An aluminum cassette may also be used if apertures to the size desired, 
the aluminum front is cut out and replaced Spear St., 
by glass. Quincy, Mass. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 

SKELETAL SYSTEM 

PALMQ.UIST, Walter N. Roentgen analysis of 
upper cervical spine injuries. Radiology, Jau., 

1943. 40, 49-55- 

This paper presents a method of analysis of 
upper cervical roentgenograms with the aid of 
index lines. First there must be a clear accurate 
lateral film in making which the roentgen-ray 
beam should parallel, as nearly as possible, a 
line through the two ear openings. The analysis 
can be practiced directly on the film but it is 
better to make a tracing leaving the film un- 
changed. 

The first guide line is a horizontal one passing 
medially through the body of the atlas. Three 
parallel lines are then drawn perpendicular to 
this one, passing respectively through the point 
where the first line intersects the anterior sur- 
face of the upper boundary of the odontoid, the 
point where it intersects the anterior surface of 
the atlas tubercle and the point where it inter- 
sects the mandible. A fifth line is drawn along 
the anterior edge of the body of the axis and a 
sixth through the lower anterior corner of the 
body of the axis and a sixth through the lower 
anterior corner of the body of the axis. Three 
additional guide lines may be helpful in antici- 
pating possible later angulation dislocations. 
One is drawn as nearly as possible tangent to 
the anterior surface of any vertebra below the 
axis, one tangent to the upper surface of the 
fifth cervical vertebra and one tangent to the 
lower surface of the fourth cervical. Diagrams 
are given showing the application of the 
method. 

These guide lines are of maximum signifi- 
cance only when the roentgenogram is made 
with the patient in the normal erect position. 
Their value is greatly impaired if the head is in 
hyperextension . — Audrey G. Morgan. 

Englander, O. Non-traumatic occipito-at- 

lanto-axial dislocation. Brit. J. Radiol., Dec., 

^942, ry , 34''-345- 

In addition to fracture dislocation three types 


of non-traumatic occipito-atlanto-axial dislo- 
cation may occur: (i) forward dislocation of the 
atlas on the axis; (2) atlanto-axial rotation dis- 
location; (3) occipito-atlantoid dislocation. 
These dislocations may be caused by any in- 
flammation in the upper part of the neck, such 
as acute tonsillitis, diseases such as syphilis or 
tuberculosis that destroy structures that enter 
into the atlantoid joints, unguarded sudden 
movements of the head or other trauma. Any of 
these dislocations may be manifested clinically 
by torticollis. In the roentgenogram the trans- 
verse process of the atlas can be palpated be- 
hind the mastoid in occipito-atlantoid disloca- 
tion. Normally it is palpated in front of the 
mastoid. The recognition of such a dislocation is 
important because it is more difficult to reduce 
than atlanto-axial dislocation. The only view in 
which occipito-atlantoid dislocation can be rec- 
ognized in the submento-vertical or vertico-sub- 
mental. One of the objects of this paper is to 
show the importance of this view. A case of 
occipito-atlanto-axial dislocation is described in 
a girl seven years of age. It followed acute ton- 
sillitis and bilateral 'suppurative submaxillary 
lymphadenitis. In addition to this view the 
lateral and anteroposterior views are of value. 
A roentgenogram, tomogram and tracing of a 
tomogram of the case are given. Roentgeno- 
grams of the normal upper cervical spine are 
also given for comparison . — Audrey G. Morgan. 

Gray, E. D. Calcification and ossification of 

spinal tumours. Brit. J. Radiol., Dec., 1942, 

15, 365-369- 

Spinal tumors are sometimes directly visible 
on plain roentgenograms because there are 
areas of calcification or ossification within 
them. This occurs in perhaps not more than 10 
per cent of cases of spinal tumor and examina- 
tion is rarely made for them because of the dif- 
ficulty of roentgenography of the spinal canal. 
Tomography has proved of considerable value 
in this field and w'ill doubtless become increas- 
ingly valuable in the future. 

Three such cases have been seen in the last 
three years at the Manchester Royal Infirmary. 
They are described and illustrated with roent- 
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genograms. Two of them were meningiomas, 
one of the psammomatous and the other of the 
osteoblastic type. The other was an intra- 
medullary tumor, probably a hemangioblas- 
toma. All of these tumors were in the dorsal 
region, as are the majority of these calcified or 
ossified tumors. The great majority of them are 
also meningiomas, particularly of the psammo- 
matous type. The image seen in the roentgeno- 
gram is that of an olive-shaped opacity in the 
spinal canal. Generally there are no associated 
indirect signs, such as thinning of the pedicles or 
enlargement of the foramina . — Audrey G. Mor- 
gan. 

Peirce, Carleton B., and Eaglesham, Doug- 
las C. Traumatic lipohemarthrosis of the 
knee. Radiology^ Dec., 1942,^9, 655-662. 

The authors describe 7 cases of fracture of the 
tibia in one of which the fracture was bilateral 
and in which roentgen examination showed lay- 
ering of the joint fluid, indicating the presence 
of blood and fat. They call attention to the pres- 
ence of a subpatellar deposit of fat and similar 
smaller deposits around the base of the cruciate 
ligaments. None of these lies in the synovial 
space and severe injury is required to produce 
extravasation of fat from these deposits into the 
joint space. On the other hand, hemorrhagic ef- 
fusion may occur without severe injury. 

They suggest examination in the supine posi- 
tion with a horizontal lateral projection as a 
method which permits of the demonstration of 
this layering and spares the patient movement 
as far as possible. In one of the cases aspiration 
was done and the presence of fat in the fluid 
demonstrated. They suggest the name of trau- 
matic lipo-hemarthrosis for this condition. 

In the discussion Dr. Harbin said that while 
he had aspirated blood from many injured 
knees he had never found fat present in the 
fluid. He regretted that the authors of this ar- 
ticle had not performed aspiration and demon- 
strated the presence of fat in more of their 
cases. The layering might be due to clotting of 
the blood with separation of the blood into 
corpuscles and serum, the layers being of differ- 
ent densities . — Audrey G. Mo 7 -gan. 

Steiner, Howard A. Roentgenological mani- 
festations and clinical symptoms of rib ab- 
normalities. Radiology Feb., I 943 j '^ 1 S~ 

178. 

Among 38,105 roentgenograms showing the 


ribs made at the Department of Radiology of 
the University of Colorado Medical School 59 
showed anomalies of the ribs (0.15 per cent). 
There were 19 cases of cervical ribs and 17 of 
lumbar ribs, making up more than half of the 
total number. The others were bipartition or 
forking of the anterior ends of the ribs, synosto- 
sis or bony union of adjoining ribs, tile-roof ribs, 
or imbrication, rudimentary ribs and a few 
other unclassified deformities. The patients 
ranged from five to seventy-eight years of age; 
30 were males and 29 females. 

In 10 of the cases of cervical rib and 12 of the 
other cases there was a very definite correlation 
between the anomaly of the ribs and pain. In 
one of the cases of bipartition, 2 of synostosis 
and 3 of the 4 of tile-roof ribs there was tubercu- 
losis or pneumonia, evidently due to limitation 
of space in the thorax by the anomaly. In 26 of 
the cases no relationship could be found be- 
tween the rib anomalies and any clinical symp- 
toms. In 17 of these cases the abnormality was 
of such a nature that no anatomical or physio- 
logical disturbance was to be expected. — Au- 
drey G. Morgan, 

Tennent, William. Bi-lateral fractures of the 

clavicles. Bri/. J. Radiol., July, 1942, ly, 21 1. 

Fracture of one clavicle is one of the common- 
est accidents seen in roentgenography but frac- 
ture of both clavicles is very rare, A case is 
described in a man of forty-nine who was 
struck on one shoulder by a truck and hurled 
violently against an approaching streetcar, 
striking on the other shoulder. The roentgeno- 
gram showing fracture of both clavicles is 
shown. In these cases the lungs are almost al- 
ways affected and breathing is very difficult 
when the patient is lying down. In this case the 
patient had to lie on a stretcher for an hour be- 
fore admission to the hospital and he was defi- 
nitely cyanotic when admitted . — Audrey G. 
Morgan. 

BLOOD AND LYMPH SYSTEM 

Brakeley, Elizabeth. Leukemia resembling 

chloroma. Am. J. Dis. Child.,Oot., 1942, 

689-696. 

The author reports a case of lymphatic leu- 
kemia with the clinical appearance of chloroma 
in a boy, aged two and a half. The patient had 
an enlarged head, with wide separation of the 
sutures, pronounced exophthalmos and en- 
larged lymph nodes, especially of the neck and 
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mediastinum, but no metastases to bene. The 
predominating white cell was a lymphoblast, 
and no myelocytes or myeloblasts were seen. 

The roentgenogram of the skull showed wid- 
ening of the sutures and the absence of metas- 
tases. The roentgenographic examination of the 
chest before roentgen therapy showed pro- 
nounced widening of the mediastinal shadow 
and after therapy showed marked reduction in 
the width of the mediastinum. — R. S. Bromer. 

Hodes, Philip J., Forrester, J. S., and Lock- 
wood, J. S. [Lymphosarcoma]. Radiology^ 
Feb., 1943, 40, 188-190. 

This clinico-pathological conference was 
based on the case of a Jewish woman, aged 
forty-three, admitted to hospital in August, 
1941, complaining of pain in the right cheek and 
swelling of the right submaxillary and cervical 
lymph nodes which had existed for eight 
months, during which time anorexia and vomit- 
ing had developed and she had lost 30 pounds in 
weight. Examination showed soft masses in the 
right cheek, a hard irregular mass in the right 
breast, one in the axilla and several smaller 
lumps in the left breast. Masses in the lower ab- 
domen were thought to be attached to the 
uterus. Laboratory studies, including blood 
count, were normal. Roentgenograms of the 
sinuses showed chronic disease of both antra 
with polypoid changes on the right side. After 
four weeks’ treatment she improved somewhat 
and was discharged but returned in November, 
1941, with a great increase in the size of the 
abdominal mass, dyspnea and cough. Bilateral 
salpingo-oophorectomy was performed in De- 
cember. The patient failed rapidly and died in 
January, a year after the beginning of symp- 
toms. 

In the discussion Dr. Lockwood said this was 
an unusual case. The patient had a chronic 
wasting disease with lumps in each breast which 
suggested carcinoma with wide-spread metas- 
tases. But because of the diffuse nature of the 
disease, its spotty manifestations in widely 
separated lymph nodes and the soft tissue 
masses in the cheeks and breasts he concluded 
it was some type of lymphoblastoma, Hodgkin’s 
disease, sarcoma or leukemia. 

The patient was given small doses of roent- 
gen therapy to right cheek, breasts and axilla 
from October 2 to December 27. The total 
amount was small, the maximum being 650 r 
total to the right cheek. This small dosage was 


given because it was believed that the tumor 
was radiosensitive but it is now believed that 
more vigorous treatment would have been bet- 
ter. 

Sections from the first biopsy of an inguinal 
lymph node suggested leukemia or Hodgkin’s 
disease. On autopsy practically every organ in 
the body was invaded by tumor and all the 
lymph nodes were greatly enlarged. Histo- 
pathologic examination suggested lymphosar- 
coma rather than the ordinary type of Hodg- 
kin’s disease. 

Clinical diagnosis: carcinoma of the breast; 
uterine fibroid. Dr. Lockwood’s diagnosis: 
lymphoblastoma. Diagnosis from biopsy: prob- 
able Hodgkin’s disease. Final pathological di- 
agnosis: lymphosarcoma . — Audrey G. Morgan. 

GENERAL 

Thornhill, Patti S., and Thornhill, Ed- 
win H. Boeck’s sarcoid with nodular iritis in 
a child. Am. J. Dis. Child. ^ Aug., 1942, < 5 ^, 
262-269. 

Boeck’s sarcoid is a chronic, relatively benign 
disorder of unknown cause with particular pre- 
dilection for the lymph nodes, lungs, skin and 
bones; less frequently there is involvement of 
the liver, spleen, kidneys, eyes, brain or me- 
ninges. A case of ocular involvement is reported 
in a Negro girl aged nine. The differential diag- 
nosis was: (i) tuberculous iritis, (2) syphilitic 
iritis and (3) Boeck’s sarcoid. By means of 
physical examination, roentgenograms, intra- 
dermal tuberculin and Wassermann tests, re- 
peated examinations of the sputum, inocula- 
tions of guinea pigs and histopathological stud- 
ies of a lymph node, the diagnosis of Boeck’s 
sarcoid was established. Roentgen examination 
showed bilateral symmetric enlargement of the 
hilar lymph nodes and a diffuse infiltration of 
the lungs. 

In the authors’ survey of the literature it was 
found that the eye was not a favorite seat of the 
disease as has been claimed by some. They re- 
port the case because of the rarity of ocular le- 
sions in children. — R. S. Bromer. 

Smyth, F. S., Soley, Mayo H., Lisser, Hans, 
Goldman, Leon, Miller, E. R., and Lind- 
say, Stuart. Medical staff conference on 
parathyroid gland disease. University of Cali- 
fornia Medical School Hospital, San Fran- 
cisco. Radiology, Dec., 1942, jp, 715-730. 

The case on which this conference was based 
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was that of a woman of forty-nine who had hy- 
poparathyroid tetany following thyroidectomy. 
She was placed on a high calcium, low phospho- 
rus diet and treated with dihydrotachysterol, 
resulting in a decrease of blood phosphorus. On 
presentation she still showed evidence of old 
thyroidectomy. The Chvostek and Trousseau 
reactions were negative, skin dry, eyes some- 
what puffy, nails brittle, no visible cataracts 
and no carpopedal spasm. 

Parathyroid disease in children was dis- 
cussed. Many conditions with demineralization 
of the bones in children are due to hyperpara- 
thyroidism. In such cases it is necessary to 
preserve a proper calcium-phosphorus balance 
in the blood serum, and not only the intake of 
these minerals but also their digestion must be 
watched. The Aub method of detecting excre- 
tion of calcium and phosphorus in urine and 
stools is valuable in following up these cases. 
Illustrative cases are described. Secondary para- 
thyroidism associated with profound renal 
disturbances is more frequent in children than 
in adults. 

In hypoparathyroidism the typical clinical 
sign is tetany; in hyperparathyroidism one of 
the typical clinical signs is weakness and hy- 
potonia of the muscles. Among the laboratory 
findings in hyperparathyroidism are generalized 
osteoporosis, cysts, tumors and fractures of the 
bone, blood calcium is increased and blood 
phosphorus decreased while the opposite con- 
dition prevails in hypoparathyroidism. 

The treatment of hyperparathyroidism is 
chiefly surgical to remove excessive parathyroid 
tissue, while hypoparathyroidism is generally 
caused by the inadvertent removal of too much 
parathyroid tissue in thyroidectomy. Treatment 
of hypoparathyroidism is by intravenous ad- 
ministration of calcium gluconate, oral admin- 
istration of calcium, giving of thyroid sub- 
stance, and the administration of vitamin D 
and dihydrotachysterol. This drug is a photo- 
chemical derivative of ergosterol and is com- 
monly called A.T. 10 because it is anti-tetanic 
preparation No. 10. Its dosage should be con- 
trolled by the Sulkowitch test. 

Roentgen examination is of little value in hy- 
pothyroidism. In hyperthyroidism it shows the 
typical bone changes, which must be differ- 
entiated from those of bone cysts, disseminated 
osteitis fibrosa, giant cell tumors and enchon- 
droma. Typical roentgenograms are given. 

In primary hyperparathyroidism the lesion 


that generally causes the high blood calcium 
and osteoporosis is a solitary chief cell adenoma 
of one gland. In secondary hyperparathyroid- 
ism with severe renal disease (renal rickets) 
there is hyperplasia of all the glands. Carcinoma 
of the parathyroid glands is rare and does not 
generally cause hyperparathyroidism. 

In the discussion attention was called to the 
danger of giving excessive amounts of vitamin 
D in hyperparathyroidism and rickets and to 
the importance of using the Sulkowitch test in 
giving A.T. 10 because of its cumulative action. 
— Audrey G. Morgan. 

Jackman, James. Roentgen features of sclero- 
derma and acrosclerosis. Radiology, Feb., 
1943,4^0, 163-168. 

Four cases of scleroderma and acrosclerosis 
are reviewed and illustrated with roentgeno- 
grams and the literature reviewed. The charac- 
teristic roentgen findings of these diseases are 
calcinosis, changes in the bones and in some 
cases pulmonary fibrosis and stenosis of the 
esophagus. Calcinosis is the most striking fea- 
ture. Calcium is deposited in various parts of 
the body, particularly parts subjected to pres- 
sure. In acrosclerosis the hard plaques can often 
be felt and ulceration of the distal phalanges 
generally occurs. Slow progressive absorption of 
the distal phalanges of the fingers is quite com- 
mon. An increase in the calcium content of the 
distal phalanges may also occur. Synostoses be- 
tween the distal and middle phalanges may oc- 
cur. Subluxations have been reported. 

The calcinosis may be due to the fact that 
calcium remains in solution in live tissue which 
has an acid reaction but when tissue is dead and 
the reaction becomes alkaline calcium is de- 
posited . — Audrey G. Morgan. 

ROENTGEN AND RADIUM 
THERAPY 

Paterson, Ralston. Radiotherapy and the 

cancer act. Brit. J. Radiol., Oct., 1942, 

297-301* 

The application of the Cancer Act of 1939 
after the war promises to have a profound 
effect on radiotherapy. It requires the creation 
of cancer diagnostic services and the provision 
of adequate treatment by both surgery and 
radiotherapy. A table of cancer incidence is 
given showing the enormity of the task to be 
faced. A large part of the difficulty in the effec- 
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tive treatment of cancer has lain in the failure to 
diagnose the disease early either from neglect 
of the symptoms on the part of the patient or 
failure of the general practitioner to recognize 
them for what they are. This should be correct- 
ed by having diagnostic clinics in charge of 
specialists trained in the diagnosis of cancer in 
every community so that no patient would 
have to travel far for examination. 

In contrast with this decentralization in 
diagnosis there should be large cancer units for 
treatment, each one serving a population of 
not less than a million people, yielding about 
900 cancer cases. In thinly populated sections 
it might be possible to establish a unit for each 
half million people, though efficiency in treat- 
ment would probably increase up to two mil- 
lion. The radiotherapists who treat cancer 
should be full-time specialists. The deep 
therapy equipment should be concentrated in 
the major treatment centers. The surgical 
treatment of cancer should also be centralized 
in these large cancer units. 

It is much better psychologically for hopeless 
cancer patients to be treated at home. Some 
scheme should be devised by which adequate 
home nursing could be provided. This should 
be a much more complete nursing service than 
is provided by the daily visit of a district 
nurse . — Audrey G. Morgati. 

Ellinger, Friedrich, The problem of recovery 
from radiation effects. Radiology^ Jan., 1943, 
40^ 62.-71. 

According to the point of view of photo- 
chemistry, irradiation produces toxic substances 
in the body from the disintegration of cells. 
Recovery takes place either by these substances 
being recombined into their original forms by a 
reversible chemical action or by their being 
removed by diffusion. The circulation plays an 
important part in the latter process. 

Clinical recovery means the restoration of 
organ structure and function. This may result 
from the recovery of their normal function by 
cells that have been injured, in which case it is 
true recovery. Or it may result from prolifera- 
tion of cells that have escaped injury which 
take the place of the injured cells. This is called 
pseudo-recovery. Experimental work on various 
kinds of tissue is described which seems to show 
that the greater part of the recovery after ir- 
radiation is pseudo-recovery. The tissues most 
capable of recovery are those with a high power 


of regeneration, such as skin, testicles and hair 
follicles. Recovery depends on the regenerative 
power of the irradiated tissue, the dose of irra- 
diation, the time in which the dose is given 
and the blood supply of the tissue. 

The recovery of tumors from the effects of 
irradiation is of great clinical importance. 
Probably pseudo-recovery takes place in tumor 
tissue just as it does in normal tissue, as tumor 
tissue has very great regenerative power. The 
fact that some tumors become radioresistant 
after a certain amount of irradiation seems to 
confirm this theory . — Audrey G. Morgan. 

Finzi, N. S. Management of x-ray reactions. 

Brit. J. Radiol., July, 1942, i£, 192-193. 

In a discussion before the Faculty of Radiol- 
ogists, Finzi stated that there is some difference 
in the local reactions to 200 kv. and 1,000 kv. 
roentgen rays. With the shorter wave lengths 
the reactions were sharper but subsided more 
quickly and kept drier. For the same biological 
effect more roentgens of the higher voltage are 
required in the proportion of 3 to 2, 

Skin erythema was less severe when the skin 
was kept dry and no ointments used. During 
treatment starch powder gave relief. After 
treatment a mixture of either calamine or zinc 
and starch powder with an equal quantity of 
bismuth carbonate was used. For vesication, 
linamentum calaminae with 2 grams of phenol 
per ounce was effective. Acute ulceration was 
relieved by an ointment of 5 per cent benzo- 
caine or cycloform in vaseline. For chronic ul- 
ceration sulfonamides, sulphathiazole or fla- 
vine in paraffin or castor oil were satisfactory. 
Ultraviolet treatment was not found satisfac- 
tory. 

Mucous membrane reactions were earlier 
than skin reactions and passed off sooner. 
Heavy irradiation devitalized bone so that 
spontaneous fractures failed to heal. Diarrhea 
was caused by the action of the rays on the in- 
testines. Ten gr. salol three times a day was 
good for this condition. The lungs are very 
radiosensitive and lung injuries difficult to 
treat. Operation through tissue devitalized by 
operation is dangerous. 

For general reactions such a nausea and vom- 
iting adrenalin in 10 minim doses every hour 
until relieved was very effective. Vitamin C 
in 3,000 gm. doses has also been recommended. 
Liver extract was not found to be of any value. 
Large doses of iron were useful . — Audrey G. 
Morga7i. 
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SmitherSj D. W. Control and treatment of 
radiation reactions. RrzV. J. Radiol., Aug., 
194a, IS, 233-236. 

The general reactions to radiation include the 
generalized skin reactions, the effects on the 
blood count and the symptoms known as 
roentgen sickness, such as anorexia, nausea and 
vomiting. A study of roentgen sickness has 
shown that it is most apt to occur in nervous, 
high-strung patients in poor general health 
who are given frequent large integral doses to a 
large radiosensitive tumor. Charts are given 
showing the integral doses administered in cer- 
tain types of tumor. Good results have been ob- 
tained in roentgen sickness by giving injections 
of vitamin B and histaminase. 

The blood count seems to be favorably af- 
fected by the administration of vitamin C and 
recently sodium bicarbonate has been given in 
conjunction with the vitamin C with good re- 
sults. It promotes the storage of the vitamin in 
the body. Vitamin C often brings about an in- 
crease in the total cell count and the lympho- 
cyte count even while treatment is being con- 
tinued with the same integral dose each day. — 
Audrey G. Morgan. 

MISCELLANEOUS 

Weatherall, M. The pharmacological actions 
of some contrast media and a comparison of 
their merits. Brit. "J. Radiol., May, 1942, is, 
1 29-137. 

A study was made of the pharmacological ac- 
tions of 7 contrast media containing iodine. 
Four of them were found unsuitable for clinical 
use. One of them that showed promise in experi- 
mental work was found to be poorly tolerated 
by human subjects. This left three worthy of 
use for pyelography and a clinical testing of 
their value in angiography, particularly cere- 
bral angiography for which no satisfactory me- 
dium has as yet been found. These three are 
diodone, which is sold under the trade names of 
perabrodil and diodrast, iodoxyl, the pharma- 
cological name of uroselectan B, and sodium 
o-iodohippurate, which is sold as hippuran. 


Their effects on heart, blood vessels and 
blood pressure were tested and tracings showing 
the results are given. It was found that diodone 
is the most suitable medium for use in pyelogra- 
phy, cardiography and angiography. It was 
given by intracarotid injection to cats to test 
its suitability for cerebral angiography and is 
believed worthy of clinical testing for this pur- 
pose. — Audrey G. Morgan. 

Meyer, H. The quantitative determination of 

radium by a photographic method. Biit. J. 

Radiol., March, 1942, 75, 85-91. 

A method of photographic quantitative deter- 
mination of radium with a very simple appara- 
tus is described and a diagram of the apparatus 
given. It is simple and the main sources of error 
in other photographic methods, such as varia- 
tions of the emulsions of different films and 
uneven blackening are overcome by it. It con- 
sists of two identical lead blocks 20 cm. high, 
15 cm. long and 10 cm. wide standing 25 mm. 
apart on a wooden support. The radium source 
is placed centrally between the two blocks and 
the radiation filtered through a lead filter. The 
films should be processed in total darkness as 
the blackening produced by a darkroom safe- 
light may introduce errors up to 20 per cent. 
Development should follow exposure as soon 
as possible as a delay of twenty-four hours or 
more may cause an error. Densities should 
preferably be measured by a microphotometer 
but if this is not available a Weston photronic 
foot-candle meter, model 614, or a similar in- 
strument may be used. 

This method is particularly adapted for 
measuring weak sources of radiation. In order 
to shorten the exposure time, which is long for 
such preparations, the distance between the 
radium source and the film may be decreased. 

The photographic method of course cannot 
replace air ionization methods for precision 
measurements in large institutions but is es- 
pecially adapted for use in chemical laboratories 
where considerable amounts of open radium 
salts and solutions are used, and isolated meas- 
uring rooms and the services of skilled physi- 
cists are not available. — Audrey G. Morgan. 
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INTRODUCTION 

np'WENTY to thirty years ago the in- 
ternal administration of radium salts 
was a moderately popular but misgu'ded 
therapeutic measure. In 1924 Blum^ iden ti- 
lled radium as the responsible agent in an 
occupational poisoning case resulting in 
osteomyelitis of the mandible and max- 
illa. The clinical and pathological studies of 
Martland and others'*’®’^® soon disclosed a 
number of cases of occupational radium 
poisoning acquired primarily in the radium 
dial painting industries during World War 
I- Other cases of fatal radium poisoning 
soon appeared, resulting from the oral or 
intravenous administration of radium, or 
other radioactive substances such as meso- 
thorium. 

With varying degrees of success, several 
c inicians have undertaken to relieve cases 
o chronic radium poisoning by treatment 
employing parathormone therapy ,^'^2.13 qj. 
y a low calcium diet,^® and based prima- 
i"! y on the close biochemical similarity be- 
tween calcium and radium. 


Clinically, cases of radium poisoning may 
be divided into acute and chronic types, 
with the usual continuum of intermediate 
cases. The acute cases result from the fixa- 
tion in the skeleton of relatively large 
quantities of radium, and are characterized 
by a short and invariably fatal course ac- 
companied by a marked secondary anemia, 
leukopenia, extensive hyperplasia of bone 
marrow, and pathological changes in the 
kidneys and other soft tissues. Rarefaction 
and spontaneous fractures of bone are com- 
mon. In chronic cases, resulting from the 
fixation in the skeleton of relatively small 
quantities of radium, the course of the dis- 
ease is much longer, lasting from five to 
fifteen or twenty years. There is often no 
deviation from a normal blood count, tis- 
sue abnormalities are much milder, and 
osteogenic sarcoma is often seen as a ter- 
minal condition. 

Because of the interesting possibility 
that suitable clinical treatment may relieve 
some cases of chronic radium poisoning, 
clinical and experimental studies are of 
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special interest. In recent years it has be- 
come possible to make accurate physical 
analyses on patients, whereby quantitative 
data on the radium burden, the radium 
metabolism and the radium excretion may 
be relied upon. A few representative cases 
have been published.^ Unpublished data 
on a number of patients, seen by Dr. H. S. 
Martland of Newark and Dr. J. C. Aub of 
Boston, have served to emphasize the large 
biological variations between individuals in 
the radium dosage and the radium burden 
required to produce the usual clinical symp- 
toms of chronic radium poisoning. In gen- 
eral, chronic radium poisoning is eventually 
seen in individuals containing from i to lo 
micrograms of radium. Due to wide bio- 
logical variations some patients containing 
only 2 micrograms of radium have been 
more quickly and more seriously affected 
than others containing as much as 20 mi- 
crograms of radium. 

The clinical symptoms of chronic radium 
poisoning ordinarily appear only after a 
lapse of five to fifteen years from the time 
the radium entered the body. Thus in any 
individual patient the full course of the 
disease has seldom, if ever, been observed 
clinically. Some patients have been seen 
immediately after an accidental ingestion 
of radium, others shortly after the onset 
of the first clinical symptoms many years 
after radium was taken into the body, and 
still others have been seen only terminally. 
To assist in gaining a better clinical under- 
standing of the full course of chronic ra- 
dium poisoning it has seemed worth while 
to imitate the disease in experimental ani- 
mals, where the time elapsed between the 
administration of radium and death might 
be compressed to one or two years. Previ- 
ous studies of experimental radium poison- 
ing in animals^®’^°’^^’^®'^^ have involved such 
large dosages that the animals imitated 
acute radium poisoning, usually exhibiting 
marked blood changes and never living 
long enough to develop sarcomas, except 
in the work of Sabin, Doan and Forkner,^® 
who obtained osteogenic sarcomas in 2 out 
of 7 rabbits in eleven to nineteen months. 


Accordingly, between 1936 and 1941 we 
have induced chronic radium poisoning in 
four series of male albino Wistar rats. Ex- 
tensive quantitative observations of the 
metabolism of radium have been made in 
the first three series. The highlights of 
these observations and some comments on 
the pathological conditions induced are 
reported in the present paper. Primary os- 
teogenic sarcoma is a terminal symptom in 
some of these experiments. The full course 
of the disease in these animals correlates 
well with both published and unpublished 
observations on patients seen for short 
periods at various stages of the long course 
which chronic radium poisoning runs in 
man. Pathological studies were empha- 
sized in the fourth series of animals, which 
is being reported in a separate paper.® The 
osteogenic sarcomas induced in the fourth 
series of animals have been successfully 
transplanted by C. E. Dunlap and have 
now been carried through more than seven 
serial generations of rats. This should pro- 
vide an interesting source of experimental 
material for laboratory studies of osteo- 
genic sarcoma, especially with the use of 
artificially radioactive calcium, strontium, 
and other elements, when war-time activi- 
ties allow a return to such investigations. 

When these experiments were begun 
there was very little quantitative informa- 
tion relating to the minimum dosage re- 
quired to produce injury in man. We there- 
fore hoped that the rat experiments might 
be useful in estimating a tentative tolerance 
value for human beings. Tolerance data are 
obviously of importance to the United 
States Food and Drug Administration and 
to other agencies involved in the control of 
radium nostrums, and in the protection of 
personnel in industries using radioactive 
materials. The enormous expansion of the 
radium dial painting industry during the 
present war has given new urgency to the 
problem of determining a reasonable figure 
for the tolerance value in humans. 

The very great difference which exists 
between species in resistance to toxic sub- 
stances always introduces a profound un>- 
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certainty in the extrapolation of any ani- 
mal result to man. The tolerance values in 
animals may be interesting where there is 
an absolute lack of observations on man, 
but even a few measurements on man must 
be regarded as overwhelmingly more im- 
portant in determining the tolerance dosage 
for man than the most elaborate experi- 
ments on animals. 

Unpublished observations by Drs. J. C. 
Aub and R. D. Evans now include 7 human 
cases in which more than 0.02 /ig. and less 
than 0.5 ng. of radium has been carried for 
some seven to twenty-five years without 
the appearance of any clinical symptoms 
of chronic radium poisoning. On the other 
hand, several unpublished cases seen by 
these workers, and others seen by Dr. H. S. 
Martland, have resulted fatally when the 
burden was between 0.5 and 2 /ng. of radium. 
These observations have led to the tenta- 
tive establishment^^ by a committee of the 
National Bureau of Standards of o.i /xg. of 
radium fixed in the body as the tolerance 
value for humans. This figure replaces tol- 
erance values of 10 ng. and i.o ng. recom- 
mended by individual observers^® a number 
of years ago, before adequate physical 
methods were available for detecting 
smaller quantities of radium in living hu- 
man beings. Whether or not the present 
tentative tolerance value of o.i fig. of rad- 
ium is also optimistic when applied to a 
group of individuals can be deter- 
mined by accurate routine physical studies 
of the many hundreds of individuals who 
have entered the radium dial painting pro- 
fession during the present war, 

animal laboratory procedures 

Series I. The ii male albino rats used in 
obtained directly from the 
'Star Institute, were fifty-five to sixty days 
grams in weight at the start 
of the experimental period. They were sepa- 
rately housed in 12X6X6 inch galvanized wire 
cages, and fed a good stock diet^® and glass- 
istilled water ad libitum. The cages rested on 
asbak dishes of such size that all food, urine 

feces falling from above would be re- 
covered. 


Six of the animals were kept as controls. 
The remaining 5 received supplemental radium 
by medicine droppers, beginning November 2, 
1936. The radium was diluted with physiologi- 
cal saline and glycerine so that 4 drops fed 
daily for twenty days would contain the de- 
sired quantity of radium. Glycerine was used to 
make the feeding more palatable. Drinking 
water was removed from the cages each evening 
and returned each morning after the thirsty 
rats had been given the supplemental feed- 
ing. 

The droppings into the dishes below the 
cages were removed twice weekly, each col- 
lection being placed into a 16 oz. wide mouth 
glass-stoppered bottle, the dish was washed 
with 10 successive amounts of i M hydro- 
chloric acid (saturated with barium chloride) 
and the dish returned to its place for the next 
collection. Thus any radium remaining on these 
dishes was carried into the subsequent col- 
lection. The collected samples were stoppered 
and sealed with wax to prevent the escape of 
radon generated by the radium in the sample. 
At the conclusion of the experiments the cages 
and trays were analyzed and found to have 
retained a negligible amount of radium. 

The attendant feeding the rats wore rubber 
gloves which were washed with acid solution 
at the end of each day’s feeding and these 
washings were collected. At the end of the 
feeding period the ampules, droppers and 
bottles used in feeding were placed in the jar 
containing the glove washings, and sealed. 
The radium in this jar represented that which 
had not been fed. 

The radium used in this series was contained 
in 2 cc. ampules in the form of a halide. The 
ampules for animals No. 16212, 16213, 16214 
contained radium as radium chloride in iso- 
tonic saline (U. S. Radium Corp.). The am- 
pules for animals No, 16834 16835 con- 

tained radium as radium bromide in distilled 
water, with less than 3 per cent as much 
barium as radium (Luminous Processes, Inc.). 
Each ampule was analyzed for radium by the 
gamma-ray method before being opened. The 
amount of radium actually used in the experi- 
ments was determined by subtracting the 
radium content of the empty ampules, drop- 
pers, bottles and glove washings from the 
radium content of the ampules. 

Series II. Six male white rats were obtained 
from Wistar Institute, were fifty-three to 
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Fig. 1. Roentgenogram showing osteogenic sar- 
coma in lumbar vertebra of rat No. 16211, at 
death. 

sixty-five days old and weighed 233 to 250 
grams at the start of the experimental period. 
The procedure was substantially the same as in 
Series i. However, the experiment was started 
seventeen months later, June 10, 1938, and 
the radium element was fed daily for ten days 
to 3 rats, as a bromide compound (Luminous 
Processes, Inc.) in isotonic saline and glycerine, 
the remaining 3 animals being kept as controls. 
The actual quantities fed were estimated by the 
same procedure. Each day during the radium 
administration the excreta were collected and 
subsequently analyzed for radium content. 

Senes III. Concurrently (June 15, 1938) 
with Series ii, 6 Wistar rats, fifty-three to 
sixty-five days old and weighing 215 to 244 
grams were subjects in an experiment in which 
3 of the experimental rats were given the radium 
intradermally at the midline of the abdomen. 
A mixture of 5 distilled water, 18 1 micro- 
grams of radium as bromide, 80 milligrams of 
barium chloride and 0.94 cc. of physiological 
saline solution was used for the injection. Each 


animal received five injections of 0.3 cc. each, 
at two-day intervals, from this solution. As in 
the other, .series, the actual amount of radium 
used was calculated from the results of meas- 
urements of the radium remaining in the con- 
tainers after injections had been made. 

Series IV, Thirteen male Wistar Institute 
rats, twenty-one weeks old, were fed three drops 
(0.13 cc.) per day for twenty days, of a solu- 
tion containing 1,500 jug. of radium (supplied 
as crystalline bromide by the S. W. Shattuck 
Co., Denver) in 13 cc. of glycerine, and 26 cc. 
of 0.9 per cent sodium chloride. Correcting for 
the measured radium content of the feeding 
bottle and dropper at the end of the experiment, 
each animal in this series received 100 gg. 
of radium element. The feedings were begun 
on January 13, 1941. In about a year 9 of these 
animals developed osteogenic sarcomas, re- 
ported in detail elsewhere.® 

The laboratory data on Series i, ii, and iii 
are presented in Table i. Most of the animals 
died during the experimental period but in 
several cases they were killed. The general 
procedure used in preparing tissues for radium 
assay was as follows: Thoracic and abdominal 
cavities were opened, and the lungs, kidneys, 
liver, heart, spleen, testes and viscera of each 
animal were each placed in a separate bottle. 
The muscle tissue and skin were removed as 
completely as possible and placed in another 
bottle. Then the skull, spine and tail, ribs, 
pelvic girdle, fore legs and scapula, and hind 
legs were each placed in bottles. The weighed 
contents of each bottle were digested with 
nitric acid on a steam bath until the acid solu- 
tion was relatively clear. This nitric acid was 
prepared from Grasselli c.p. reagent nitric acid 
by redistillation in glass, retaining only the 
center 90 per cent cut. Control tests on the 
prepared acid showed it to be free from radium 
and its decay products. 

After digestion of the samples, the bottles 
were stoppered and sealed with wax. This com- 
plete separation of tissues and organs was not 
made in preparing the first animals to die m 
Series i and in several instances samples were 
taken for pathological examination and not 
analyzed for radium content. 

PATHOLOGICAL FINDINGS 

Series I. Rat No. 16212 developed an 
osteogenic sarcoma in the upper lumbar 
vertebra (Fig. i). He died 438 days after 
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the first radium feeding. On postmortem he 
showed marked cystitis, enlarged kidney 
showing albuminous degeneration of the 
proximal convoluted tubules. Some regions 
of the bone showed distortion of the normal 
architecture with occasional islands of 
cartilage. In other areas the marrow was 
replaced by highly vascularized fibrous tis- 
sue with fibroblasts varying in size and 
shape and rarely showing mitotic figures. 
The spleen showed increased fibrosis of 



Fig. 2. Rat No. 16213. Lung metastasis. 
Hematoxylin-eosin. ( X400) 


trabeculae in the reticulo-endothelial cells; 
some arterioles showed moderate hyaline 
thickening. The heart and liver were nega- 
pve. Death was probably due to ascending 
infection of the urinary tract. Microscopic 
section showed osteogenic sarcoma. Tumor 
of the spine contained 39.5 units of phos- 
phatase per gram, by the method of Fran- 
seen and McLean. 

Rat No. 16213 was killed 537 days after 
first radium feeding. At postmortem there 
was a small abscess near an old fracture of 
the right tibia, a lung abscess about 7 mm. 
in diameter, and several metastases (Fig. 2) 



Fig. 3. Rat No. 16213. Section of the original tumor 
(osteogenic sarcoma) in the right femur. Hema- 
toxylin-eosin. ( X400) 


in the lungs, each about 3 mm. in diameter. 
A tumor, i cm. in diameter, occupied the 
upper end of the right femur (Fig. 3) and 



Fig. 4. Rat No. 16213. Metastasis in spleen, with 
uninvolved splenic tissue in lower left corner. 
Hematoxylin-eosin. (X400) 
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Fig. 5. Roentgenograms of sarcomatous left arm and right leg, and of calcified 
spleen, all from rat No. 16213, at the time of death. 


contained encapsulated bone spicules. A 
second tumor was present at the upper end 
of the right humerus which was softer and 
more granular than the femur tumor, but 
the same size. The spleen was largely re- 
placed by five discrete metastases (see Fig. 
4, also roentgenogram. Fig. 5); the largest 
was 10X5X6 mm. and perhaps was com- 
posed of two foci. Each was stony hard, and 
had white bone-like centers. The liver and 
other abdominal organs had no metastases. 
The tumor from the humerus (see roent- 
genogram Fig. 5) showed irregular masses 
of fibroblasts varying somewhat in size, 
with numerous tumor giant cells and infre- 
quent mitoses. There was considerable col- 
lagen and a slight deposition of osteoid, 
resembling a poorly differentiated sar- 
coma, though occasionally there were foci 
of well formed trabecular osteoid with a 
suggestion of calcification. The tumor from 
the femur (see roentgenogram. Fig. 5) was 
much less cellular, with relatively plump 
fibroblastic cells peripherally; and with 
rather sparse more or less elongated, fibro- 
blastic cells, and rare mitoses. Peripherally 
there was a slight amount of intercellular 
collagen and virtually no osteoid. Cen- 


trally there was a moderate amount of os- 
teoid and some fairly dense, partially hy- 
alinized collagen, appearing like a moder- 
ately well differentiated osteogenic sarcoma. 
The lung contained several small foci of 
well formed osteoid, 'with some calcifica- 
tion, the surrounding cells being irregu- 
lar in size and shape with rather dense, 
pyknotic nuclei and occasionally show- 
ing mitotic figures. Not only did the tu- 
mor invade the lung parenchyma but it 
grew freely within some of the great vessels 
as well. The adjacent lung parenchyma 
showed moderately intense inflammatory 
reaction probably due to secondary infec- 
tion. The spleen showed nodules of tumor 
very similar to that present in the femur, 
with much osteoid and hyaline, fibrous 
tissue; a moderate number of irregular 
polyhedral tumor cells was scattered 
throughout the substance of the tumor. 
Here and there mononuclear cells filled 
with hemosiderin were present. The kidney 
showed albuminous degeneration of the 
convoluted tubules. The glomerular tufts 
were somewhat edematous, otherwise not 
remarkable. The phosphatase content of 
the femur tumor was 42.7 units per gram 
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while that of the metastases of the spleen 
was 55.0 units per gram. 

Rat No. 16214 55 ^ 

first feeding of radium. During the last 
eighty days of this period he lost consider- 
able weight. Roentgenograms taken at 
death showed e\ddence of osteogenic sar- 
coma in the pelvic region of the spine, but 
this was not confirmed by pathological 
examination. The lungs were filled with 
multiple small abscesses, confirmed by 
frozen sections. 

Rat No. 16834 died 377 days after first 
radium feeding. He showed a mass in the 
pelvis by roentgen examination (Fig. 6) 
and a tumor at autops3^ Death came early 
in a weekend and the tissues were too necrot- 
ic for satisfactory study. However, tumor 
was represented by irregular strands of bone 
and osteoid tissue (25X11 Xio mm.) pre- 
senting various degrees of calcification. The 
irregularity in architecture and general dis- 
tortion, the relation of the bone and osteoid 
trabeculae to the necrotic soft tissues war- 
rant a diagnosis of osteogenic sarcoma. 
Pelvic tumor contained 98.6 units of phos- 
phatase per gram and 0.037 microgram of 
radium per gram, and weighed about 1.5 
grams. 

Rat No. 16835 died 383 days after first 
feeding of radium. Before pathological 
study, the right leg was removed for chem- 
ical analysis (see Table lii). The lung was 
irregularly infiltrated by clusters of large 



Pig. 6. Roentgenogram showing sarcoma in the 
pelvis of rat No. 16834, at death. 



Fig. 7. Rat No. 16835. Low power view of nodule 
in lung invading normal lung tissue. Hematoxylin- 
eosin. ( X6o) 


fibroblastic cells arranged in somewhat ir- 
regular strands, invading and destroying 
normal lung parenchyma (Fig. 7). There 
was moderate variation in the cytologic 
picture, some tumor giant cells being pres- 
ent. Mitotic figures were moderately fre- 
quent. There was a slight amount of col- 
lagenous intracellular substance present. 
The remainder of the lung showed some 
fibrosis and infiltration with polymor- 
phonuclear leukocytes, lymphocytes, and 
mononuclear leukocytes. There was some 
purulent exudate in the bronchi. Rare ves- 
sels showed thromboses. The section of 
bone available for study appeared within 
normal limits except for irregularity of 
cartilage in the region of the epiphyseal 
line, and moderate variation in the con- 
tour of adjacent bone trabeculae. There 
was slight fibrosis and paucity of hemato- 
poietic cells in the marrow adjacent to the 
epiphyseal line. The liver showed a few 
foci of trabeculation and rarefaction of the 
cell columns about the central venules. The 
kidney showed considerable postmortem 
change with varying albuminous degenera- 
tion of the proximal convoluted tubules, 
and the glomeruli were not remarkable. 
The testes were not unusual, but the spleen 
showed some diffuse fibrosis. 

Series II. Rats No. log 50, 20951, and 
20952 died 455 to 462 days after the first 
feeding of radium. The apparent cause of 
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death was pneumonia. Roentgenograms 
taken during the test period and after 
death showed no evidence of osteogenic 
sarcoma or of tumors. 

Series III. Rat No. 20953 died 224 days 
after the first injection of radiurri. He had 
lost 35 grams in weight during the last 
sixty-one days of life. Death may have 
been due to bronchopneumonia. Pyelone- 


Series IV. Of the 13 animals in this se- 
ries, 9 developed primary osteogenic sar- 
comas in time intervals of 253 to 426 days 
after the first radium feeding. The average 
induction time of the tumors was 365 days. 
The primary growths were in the vertebrae 
in 7 rats and in the pelvic bones in two. 
Complete pathological findings have been 
described elsewhere.® 


FP~5d Coble 



Fig. 8. Schematic diagram of the apparatus for measuring the 
radium content of tissues, bones, and excreta. 


phritis was noted on microscopic examina- 
tion, but the bone was negative and no 
tumors were found. 

Rat No. 2opS4 died 302 days after the 
first radium injection. He had lost 105 
grams in weight during the last 139 days of 
life. Microscopic examination showed tubu- 
lar nephritis, eburnation of the bone with 
slight fibrosis, and no tumors. 

Rat No. 20955 was killed 143 days after 
the first radium injection. He had lost 28 
grams in weight during the last forty-seven 
days of life. At the end there developed 
complete paralysis of both hind legs but no 
cause for this could be found on post- 
mortem examination, though it may have 
resulted from the hydronephrosis which 
was found. No evidence of tumor was 
noted. 


Controls. The control animals for each of 
the four series were given the same environ- 
ment and dietary and differed only in that 
they received no radium. Their weight in- 
creased throughout the test periods. After 
the last animal in each group had died, the 
controls for that group were roentgeno- 
graphed. None showed evidences of sar- 
coma or tumors. Since they appeared to be 
normal, these animals were used in success- 
ful attempts to transplant the osteogenic 
sarcomas which had appeared in the test 
animals. 

MEASUREMENT OF RADIUM IN EXCRETA 
AND IN POSTMORTEM MATERIALS 

The balanced double ionization chamber 
method,' modified primarily by substitut- 
ing a vacuum tube electrometer^® for the 
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string electrometer, is used for measuring 
the radon accumulated in and released 
from solutions of bones, tissues, and ex- 
creta. The radium content of the sample is 
then obtained by the usual elementary cal- 
culation. 

A schematic diagram of the complete 
radon measuring apparatus is shown in 
Figure 8. Stopcocks 2 and j allow inde- 
pendent pumping of the two balanced 
ionization chambers, Ci and Co. Each ioni- 
zation chamber is about 13 cm. in length 
and diameter, has a volume of 1.89 liters, 
has brass walls and a i mm. brass center 
wire, has tapered pressed-amber insula- 
tors with guard rings, and contains a re- 
newable cartridge of P0O5 for keeping the 
insulation thoroughly dry. The electrom- 
eter tube chamber T can be evacuated 
through stopcock the manometer 
serving only as a rough indicator of the 
pressure. 

In operation, one chamber, usually Cj, is 
pumped out, the pressure being read by a 
mercury manometer at M. The solution 
containing the radium and radon is in flask 
F and is boiled for twenty minutes, nitro- 
gen meanwhile bubbling through the solu- 
tion after entering at stopcock S. The radon 
and nitrogen pass through the water-cooled 
condenser C, the CaCb drying tube D, and 
the ion trap 7 , into Ci, the rate of flow 
being such that the pressure in Ci reaches 
one atmosphere at the end of the twenty- 
minute period. Stopcocks 2, 7, and S are then 
shutolf, the amplifier attached to the FP-^4 
cable is balanced, and the photographic 
record of the amplified ionization current 
IS begun. Using a grid resistor of 94,000 
megohms the sensitivity was 8.25X10"® 
curies per volt change in grid voltage. 

Following each analysis, the ionization 
chambers are pumped out and filled with 
mtrogen which enters at 6 . Four or five 
flushings with nitrogen are sufficient to 
clean the chambers of all residual radon. 

breath measurements on the 

LIVING RATS 

^^^ious times during the experiments 
a of the rats were measured for the radon 


content of their exhaled breath. For this 
purpose an ionization chamber (C in Fig. 9) 
was built with a removable extension (R) 
in which the rat is housed. At the junction 
are two polished plates (Pi, P2) with two 
I inch holes cut in each. These act as a 
valve, enabling the ionization chamber to 


Fo DC Amplifier 



Fig. 9. Cross-section of the ionization chamber and 
rat breathing chamber for measuring the rate at 
which the rats exhaled radon. 


be isolated from the rat breathing chamber 
(R) by rotating the rat chamber 90°. 

Each rat is kept in the chamber for five 
or ten minutes and then the chamber is 
sealed off and the rat removed. While the 
rat is in the chamber a mercury sealed stir- 
rer (B) mounted near the side of the ioniza- 
tion chamber circulates the radon and air 
throughout the chambers C and R. The 
radon exhaled by the rat is calculated from 
the radon measured in C (volume = 5,590 
cc.) by correcting for the volume of the rat 
chamber (1,380 cc.) minus the volume of 
the rat (assuming specific gravity equals 
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i.o). Thus the total radon Rn is given by 

Rn =i?w'(697o — ;7?)/5590 

where m is the weight of the rat, and Rn' 
is the amount of radon measured in cham- 
ber C. The radium Ra producing this radon 
is given by 

Ra=Rn/\T 

where X = 2.1X10"® sec"’- is the decay con- 
stant of radon, and T is the number of 
seconds the rat breathes in chamber R. 

The radon in C is measured by an 
FP—^4 vacuum tube electrometer,’® whose 
sensitivity is such that 7.67 Xio"® curies 
of radon in C produces a change in grid po- 
tential of one volt. Calibration is made by 
flowing radon produced in a standard ra- 
dium solution through C and through Cx of 
Figure 8 in series at atmospheric pressure. 
By measuring the radon in Ci, and the 
volume of both Ci and C, the radon intro- 
duced in C can be determined accurately. 
The chamber Ci, which can be evacuated, 
is calibrated separately in the usual way,’’ 
using a dilute standard radium solution 
obtained from the National Bureau of 
Standards. 

GAMMA-RAY MEASUREMENTS ON 

LIVING RATS 

Most of the rats were measured with a 
Geiger-Muller counter for gamma-ray ac- 
tivity, by comparison with a known stan- 
dard at the same distance from the counter 
tube. The rat was housed in a small cage 
6X3X3 inches in size. The bottom, sides, 
and ends were then fitted with pieces of 
corrugated cardboard to prevent the rat 
from changing his position. Guides along 
the top of the cage held the counter in a fixed 
position relative to the rat. The data were 
recorded with a counting rate meter.® 

It was necessary to correct these data for 
absorption of the gamma rays in the rat. 
The detailed method developed for use on 
human beings® was modified by including 
higher algebraic terms in the expansion 
leading to equation (9) of that paper in 
order to account for the larger ratio be- 
tween animal thickness and the separation 
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between animal and counter. It was found 
that the rats had a mean effective thickness 
of 6 cm., that the mean absorption coeffi- 
cient for radium series gamma rays was 
0.073 cm."’ in the bones and tissues of the 
rat, and that the inverse square law be- 
comes an inverse 1.4 power law when the 
counter is parallel to and 9 cm. from the 
long axis of the rat, and an inverse 1.8 
power law at 20 cm. This deviation from 
the inverse square law is to be expected 
because neither the counter nor the animal 
represents mathematical points, but have 
dimensions comparable to the distance be- 
tween them. 

The results of the radium measurements 
on all three series of rats are given in Table i. 

EXCRETION AND RETENTION 
OF RADIUM 

Radium analyses were made on each in- 
dividual sample of mixed feces and urine, 
representing biweekly collections from Se- 
ries I, and daily collections from Series ii 
and III during the feeding or injection pe- 
riod and for a short time thereafter. Collec- 
tions containing more than about 0.2 jug. of 
radium were simply sealed and -stored for a 
month to permit the establishment of ra- 
dioactive equilibrium. Then their gamma- 
ray activity was compared with that of 
standard radium solutions, using screen 
cathode gamma-ray counters” and a count- 
ing rate meter. Corrections were applied 
for the internal absorption of the radium 
C gamma rays within the sample.* Collec- 
tions containing less than about 0.2 jug. of 
radium were digested in redistilled nitric 
acid and their radium content determined 
by measurements of their rate of produc- 
tion of radon. 

Measurements of the actual radium con- 
tent of the living rats were made using the 
techniques described in the previous sec- 
tion, the total radium content being the 
sum of the amounts of radium required to 
produce the radon in the exhaled breath 

* The method of Patterson, Walsh, and Higgins'’ was general- 
ized to include correction terms for the decrease of gamma-ray 
intensity with distance, for each volume element in the cylindrical 
source. 
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'I’able I 

-SUMAfARV OK THE RADIUM MEA.SUUEMENT.S 


1 

Series I — Oral 

Series II — Oral 

Series III — Injected 

Animal Xumbcr 

16212 

l62t3 

16214 

16834 

16S35 

20950 

20951 

20952 

20953 

20954 

2095s 

Attempted dosage, fig. Ra 

50 

1 

50 

25 

100 

too 

SO 

50 

50 

so 

50 

50 

Probable dosage, ns- Rn 

22 

28 

10 

62 

70 

40 

26 

24 

6 

4 

3 

Weight in grams. Initi.il 

231 

J 4 S 

233 

267 ; 

264 

250 

233 

242 

240 

215 

221 

Maximum 

34 1 

320 

388 

3S6 1 

386 

35S 

340 

354 

330 

31S 

342 

Final 

233 

319 

300 

386 1 

303 

332 

304 

350 

295 

210 

314 

Days sundval after beginning Ra 

438 

537 

558 

377 

3S3 

462 

45 S 

462 

224 

302 

143 

Suggested cause of death 

Ncpliro- 

Killed 

Pneu- 

Un- 

Un- 

Pneu- 

Pneu- 

Pneu- 

Broncho- 

Nephritis 

Killed 


sis 


monia 

known 

known 

monia 

monia 

monia 

pneu- 












monia 



Developed osteogenic sarcoma 

Ves 

Yes 

Probable 

Yes 

Probable 

No 

No 

No 

No 

No 

No 

Radium measurements on Hi ins rats 
Days after beginning radium 

381 

427 

304 

245 

309 

170 

I 7 S 

178 

190 

193 

195 

ug. Ra as e.'thaled breath Rn 

o.gi 

0.71 

0.27 

4-4 

3-0 

0.36 

0.62 

0.68 

3.2 

1-7 

1-3 

pg. Ra as gamma rays from body 

0.12 

0.13 

0.04 

0-46 

0.79 

0.07 

0. 10 

0.12 

1. 1 

0.8 

0.8 

pg. Ra total in living body 

1.03 

0.84 

0.31 

4.86 

3-8 

0.43 

0.72 

o.So 

4-3 

2-S 

2.1 

Fercentage body Ra shown as breath Rn 

88 

84 

s- 

90 

79 

84 

86 

8s 

74 

68 

62 

Radium measuremenis postmartem 












(lo"’ gm, Ra/gm, wet weight 












Kidney 

0.0075 

— 

0.053 

0.023 

0.046 

0.000 

0.018 

0.075 

0.31 

0.25 

0.08 

Spleen 

0.00.} 

— 

— 

0.006 

0.043 


— 

O.II 

0.027 

2.7 

o.is 

Liver 

0,0008 

— 

0.0005 

0.015 

0.017 

0.015 

0 . 0046 

0.009 

0.26 

0. 12 

0.010 

Intestines 

— 


0.2s 

— 

— 

0.0054 

0.060 

0.030 

— 

— 


Heart 

0.02 

— 

0.004 

0.015 

0.15 

0.002 

0.018 

0.005 

0.0006 

0.12 

0.0005 

Lungs 

0.69 

— 

0. 10 

1.8 

1. 1 

0.12 

0.087 

3.7 

O.II 

0.47 

0.38 

Testes 

— 

— 

— 

— 

— 

0.031 

— 

o.oog 

0.33 

— 

0.004 

JIuscle, skin and fur 

o.005t 

— 

— 

o.oo6t 

o.ogt 

0.31 

0.68 

0.50 

— 

20 

_ 

Legs 

— 

— 

13 

— 

— 

48 

S8 

49 

83 

70 

_ 

Arms and scapula 

— 

— 

14 

— 

— 

45 

33 

SO 

86 

80 

— 

Spine including tail 

— 

— 

24 t 

— 

— 

26 

34 

30 

54 

50 

— 

Pelris 

— 

— 

— 

— 



47 

46 

73 

81 

— 

Skull and teeth 

— 

— 

32 



— 

36 

51 

60 

62 

86 



Ribs 

— 

— 




— 

24 

17 

45 

94 

78 



Entire skeleton 

'*-^90 

\-e^60 

>-^25 

-^400 

>-^400 

34 

42 

43 

79 

68 

— 

(io “9 gm. Ra in total tissue) 












Kidnej' 

Spleen 

Liver 

0.022 

0.030 

0.21 

0.061 

0, 12 

0.0005 

0.022 

0.15 

0.57 

0.063 

0.046 

0.001 

0.043 

— 

0.001 

0.029 

— 

— 

0.022 

0.073 

0.26 

0.014 

0.003 

— 

0.002 

0.043 

0.12 

0.097 

0.031 

0.05s 

2.2 

0.46 

0.066 

lutestines 

Heart 

Lungs 

Testes 

1.3 

0.58 

4.9 

2,2 

2.6 

0.070 

0.74 

0.36 

— 

— 

— 

0.014 

0.005 

0.008 

0.015 

0.33 

0.004 

0.036 

0.010 

0.0009 

0.089 

0.001 

1.9 

1. 8 

0.19 

4.2 

3-0 

0.25 

0. iS 

7. 20 

0.40 

0.4s 

0.038 

— 

0.47 

— 

— 

0.07 

0.017 

— 

0.040 

0. 29 

— 

o.ois 

Muscle, skin and fur 

Legs 

0.013: 

15-7 

— 

O.Ol 2 j 

o.23t 

33-6 

62.7 

59-9 

3400 

2100 

— 

— 

108 

16 

— 

— 

76 

117 

I13 

333 

171 

— 

Arms and scapula 

— 

66 

21 

— 

— 

40 

31 

45 

175 

75 

— 

Spine, including tail 

Pelvis 

— 

282 

146! 

— 

— 

102 

186 

rSo 

320 

26s 

— 

— 

61 

— 

— 

— 

— 

47 

55 

II8 

I3I 

— 

Skull and teeth 

Ribs 

Rnlire skeleton 

— 

127 

S8* 

— 

— 

123 

IS8 

IQI 

424 

248 

— 

91S 

42 

632 

241 

3970 

3790 

12 

353 - 

8 

547 

27 

61I 

108 

I47S 

47 

937 

— 

Total Ra in all tissues, gg 

Total Ra e.icreted during life, ;ig. 

Total Ra, excreta and tissues, pg. 

'-^I.o 


^-^0.28 

^4.4 

'-^' 4.2 

0.42§ 

0.61 

0.68 

4.9 

3.0 

<-*^2. 1 

21.0 

27.0 

10. 0 

s8.o 

66.0 

40.0 

25-0 

23.0 

1.5 

o.g 

0-5 

22.0 

27.7 

10.3 

62.4 

70.2 

40.4 

25.6 

23.7 

6.4 

3.9 

v^2.6 

Percentage Ra retention at death 

4-5 

2.4 

2.7 

7.0 

6.0 

I.O 

2.4 

2.9 

77 

77 

'-*^80 


IxHver jaw removed. 


t Ribs, spine, tail, scapula and pelvis. 


t Leg muscle only. 


§ Including 0.03 pg. estimated for pelvis. 
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and to produce the gamma rays emitted 
from the rats’ bodies. Radium analyses 
were also made postmortem, by the radon 
method, on the principal organs and tis- 
sues, and on the skeletons. 



Fig. 10. Retention of radium, in micrograms, in rat 
No. 16213 which was fed a total of 28 micrograms 
of radium in twenty daily doses. The animal re- 
tained 2.8 per cent of the dose at the time of 
death, 537 days after the beginning of the radium 
feeding. Osteogenic sarcoma was demonstrated 
(Fig. 5). 

Originally, the actual amount of radium 
administered to each animal was estimated 
by deducting from the measured strength 
of the radium preparations the amount of 



Ttmt Oq/% 


Fig. II. Retention of radium in micrograms, in rat 
No. 20950, which was fed a total of 40 micro- 
grams of radium in ten daily doses. The animal 
died of pneumonia 462 days later, having retained 
only i.o per cent of the radium fed. See Table i. 
Note the unusually rapid excretion of radium 
during and immediately following the administra- 
tion of the radium. 


radium remaining on the glassware, gloves 
etc., used in administering the dosage. Sub- 
sequently, this dosage estimate was com- 
pared with the sum of the total body con- 
tent at death and the total excreta of each 
animal. The agreement was poor, in some 
cases as much as 40 per cent of the originally 
estimated dosage being unaccounted for in 
the excreta and body of some individual 
animals. Therefore in Table i, and in the 
graphs of the dosage and excretion of the in- 
dividual animals, we have chosen the -sum 
of the body radium at death and the total 
excretion during life as the best evaluation 
of the actual dosage for each individual 
animal. 



T/mt Od/s 


Fig. 12. Retention of radium, in micrograms, in rat 
No. 20951, fed a total of 26 micrograms of radium, 
and retaining 2.4 per cent of it at death. Point yf 
is radium found in bones and tissues postmortem; 
point B is radium in living animal determined 
from the sum of body gamma rays and exhaled 
breath radon. 


In Series ii and iii, the entire skeletal 
musculature, plus the skin and fur, was 
analyzed for radium, but this was not done 
in Series i. The results from Series ii indi- 
cate that after oral administration about 
10 per cent of the total radium is found in 
the muscle, skin and fur sample. An un- 
known fraction of this radium may be ex- 
ternal. In estimating the total dosage and 
retention for Series i, we have added 10 per 
cent of the measured skeletal radium con- 
tent, to represent the radium content of the 
total muscle, skin and fur. 

The excretion of ingested radium in rep- 
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resentative animals from Series i and 11 is ured (Table i. Fig, 11 and 12) on the live 
shown in Figures lo, ii, and 12. The solid animal. The higher fractional excretion rate 
portion shows the increasing radium con- in animal No. 20950 than in the other two 
tent resulting from the administered dos- animals Was consistent with his’ smaller 
ages, -determined as described above, and fractional retention of radium (see Fig. 1 1 
the loss of radium by excretion in the feces and 12). 

and urine. A few radium measurements were made 

The rapid initial excretion of ingested during the lifetime of 4 of the 13 animals 
radium is evident. Within four days from (No. 25630, No. 25631, No. 25632, No. 

Table II 


SUMMARY OF THE RADIUM MEASUREMENTS ON SERIES IV 


Animal Number 

No. 25630 

No. 25631 

No. 25632 

No. 25633 

Total radium fed, fig. 

100 

100 

300 

10c 

Days survival after beginning Ra 

^53 

318 

398 

398 

Developed oesteogenic sarcoma 

Yes 

Yes 1 

Yes 

Yes 





[ 

Days after beginning Ra 

no 

1 13 309 

106 323 

320 

fig. Ra as exhaled breath Rn 

3-12 

1-53 1-42 

00 

1.23 

fig. Ra as gamma rays from body 

1 

0.45 

0.38 

0.27 


fig. Ra total in living body 

3-57 

I .91 ca I .97 

2.12 ca I .97 

ca I .45 

Percentage body Ra shown as 
breath Rn 

87 

80 

87 


fig. Ra excreted per day 

0.0050 

0.0036 

1 

1 


Percentage Ra excreted per day 

0.14 

0.19 



Percentage average daily excretion, 
100 to 300 days 


i 

0.034 

1 0.034 



the last administration of radium, g2 to 96 25633) of Series iv for body gamma rays, 

per cent of the total radium administered exhaled breath radon, and rate of radium 
has been excreted. As in the case of humans excretion. These observations are sum- 
(yef. I; Case R.L.) this initially rapid frac- marized in Table 11. All 4 animals died of 
tional rate of excretion declines rapidly. A osteogenic sarcoma and have been de- 
seven day collection of excreta from each scribed pathologically in another place.® 
animal in Series ii was made 120 days after About no days after beginning the radium 
the conclusion of the feeding. These collec- feeding the radium excretion rate for 2 
tions contained 0.016, 0.017, and 0.022 fig, animals was about 0,15 per cent per day, 
of radium for animals No. 20950, No. while the average excretion rate over the 
-095I3 and No. 20952 respectively. This last seven months of life was 0.035 per cent 
corresponds to a daily elimination rate of per day. The 4 animals tested showed an 
0-6 per cent, 0.3 per cent, and 0.4 per cent, average total radium retention at death of 
respectively, of the body content as meas- 2.2 /xg., or 2,2 per cent of the amount fed. 
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Thomas and Bruner^^ found an average 
radium excretion rate of 0.09 per cent per 
day near the end of life in 1 rats which had 
received radium by subcutaneous injec- 
tion. 

Aub, Evans, Gallagher and Tibbetts^ 
studied i patient who accidentally inhaled 
a small quantity of radium. They found an 
average daily excretion rate of about 2 per 
cent of the radium contained in the body 
four weeks after the accident, when the 
patient still contained about 0.8 micro- 
gram of radium. Seven weeks after the ac- 
cident the patient contained 0.6 microgram 
of radium, and excreted about i per cent 
per day, while still on a normal high cal- 
cium diet. Medication was then instituted 
to maintain as high a rate of radium excre- 
tion as possible, and in the three weeks 
(from the ninth to twelfth week after the 
accident) the average excretion rate was 
0.7 per cent per day. Six months later the 
patient was re-examined and found to have 
retained about 0.3 microgram of radium, of 
which o.i per cent was being excreted 
daily. 

Studies on a number of chronic human 
cases have shown an average daily frac- 
tional excretion rate of about 0.005 per 
cent per day,^’®’^® after radium has been in 
the body for several years. 

In man, about 45 per cent of the radon 
produced by radium in the skeleton is ex- 
haled, although this percentage may vary 
widely in exceptional cases. The remainder 
of the radon decays within the body into a 
series of solid radioactive products, one of 
which, radium C, emits strong gamma 
rays. Thus about 55 per cent of the body 
radium in man is usually exhibited as body 
gamma rays. 

In the rats, the percentage of radon ex- 
haled is much higher, as wpuld be expected 
from their higher metabolic rate and their 
smaller size which allows for the more rapid 
transport of radon from the bones to the 
lungs. Both Series i and ii (as well as 3 of 
the animals in Series iv) showed an average 
of 85 per cent of the body radium exhibited 
during life as radon in the exhaled breath. 
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only the remaining 15 per cent giving rise 
to gamma rays from the body. 

In a series of human beings who drank 
known quantities of a radium nostrum, 
from O.I to 10 per cent of the radium in- 
gested was fixed chronically in the skele- 
ton.^® This fractional retention appears to 
increase with increasing dosage, and also 
to be dependent on the dietary calcium 
balance at the time of ingestion. An ade- 
quate calcium intake, prior to radium in- 
gestion, probably minimizes the fixation of 
radium in the bones because of the close 
biochemical similarity between radium and 
calcium. In the animals studied, the termi- 
nal fractional retention after oral ingestion 
(Series i, ii and iv) varies between i and 7 
per cent, and may indicate an increase with 
increasing dosage. 

At postmortem, the organs contain less 
than I per cent as much radium per gram 
as is found in the skeleton. The muscle, 
skin, and fur samples of Series ii contained 
about 10 per cent as much radium as the 
skeleton. However, the low radium content 
of the leg muscle samples in Series i sug- 
gests that skeletal muscle also has a very 
low radium content. The possibility that 
the skin and fur were contaminated by 
radium from excreta cannot be excluded in 
our measurements on Series ii. 

Of the organs studied, tlie lung generally 
has the greatest and the heart the least 
concentration of radium per gram of tissue 
(Table i). On the wet weight basis used 
throughout, the bones usually show at 
least a hundred times the radium concen- 
tration of the richest soft tissue. There is 
no remarkable variation in radium con- 
centration from one bone to another, al- 
though the spine and ribs appear to exhibit 
the lowest concentration of radium per 
gram of bone. However, if comparisons on 
a dry weight basis were possible, the rela- 
tive concentrations might be altered or 
even reversed because of the small amounts 
of cortical bone in the spine. 

The distribution of total radium in the 
skeleton placed about 65 per cent in the 
axial system of skull and spine, some 7 
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cent in the fore quarters (scapula, arms, 
and hands), and about 28 per cent in the 
hind quarters (pelvis, legs, and feet). 

In Series iii, radium was administered 
by intradermal injection at the midline of 
the abdomen, but only about 10 per cent of 
the radium entered the animals. The re- 
mainder was found in the vials and syringe 
where it was apparently adsorbed by the 
glass in spite of the excess of barium chlo- 
ride present in the neutral solution, which 
was prepared as described in the section on 
Animal Laboratory Procedures. 


measurements on the live animals showed 
that there was a concentration of the ra- 
dium at the site of injection even six months 
after the injections were made, and the 
high concentration of radium found in the 
skin of these animals at postmortem con- 
firmed this. It is apparent, therefore, that 
the higher excretion rate in the injected 
series is due to the normal excretion of 
the radium which had entered the body 
upon injection and was first deposited in 
the tissues, plus an excretion of small 
amounts of radium which had been held 




Fig. 13. yf, roentgenogram of hind quarters of control rat No. 16833. B, roentgenogram of hind quarters of 
rat No. 16835. Both roentgenograms were taken 289 days after first feeding of radium to rat No. 16835. 
Note intense calcification in metaphysis of tibia and femur of radium-fed rat. 


The initial absorption following intra- 
dermal injection was slow, as shown by an 
initially low radium excretion rate which 
increased slightly with time, following the 
injections, and which then decreased much 
inore slowly than in the animals given ra- 
dium by mouth. In the injected animals the 
rate of radium excretion decreased by one- 
half approximately every two weeks. This 
rate of decrease is much slower than was 
noted in Series ii. The route of administra- 
tion should not affect the rate of excretion 
of metabolic radium. The unabsorbed 
radium in the ingestion experiments would 
be eliminated within five days and subse- 
quent excretions represent the elimination 
of metabolized radium. Direct gamma-ray 


at the site of injection and had only re- 
cently entered the body circulation. 

During life these injected animals also 
exhibited only about 60 to 75 per cent of 
their radium as radon in their exhaled 
breath. Taking the average value of radon 
exhaled from the skeletal radium as 85 
per cent, as found in Series i and ii, this 
smaller fractional radon exhalation rate 
shows that the circulation of blood through 
the skeletal parts was much greater than 
through the area where the undiffused in- 
jected radium was entrapped in the dermal 
tissues. It is likely that a greater fraction of 
the radon produced in this area disinte- 
grated without being carried by the blood 
stream to the lungs for exhalation. 
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In Series iii, the fractional retention of 
radium actually reaching the circulation 
can be estimated by excluding the radium 
found in the tissues. Taking only the ra- 
dium in the organs and skeleton and excreta, 
the fractional retention is i. 5/(1. 5 4-1.5) = 
50 per cent for animal No. 20953, ^nd 
0.94/(0.94-1-0.9) =51 per cent for animal 
No. 20954. Thomas and Bruner^^ found 
about 25 per cent retention of radium 
chloride injected subcutaneously in rats. 


bones of a rat (No. 16212) whose tibia was 
accidentally broken while roentgenograms 
were being taken seventy days after the 
beginning of the radium feeding period. At 
this time the radium was primarily located 
in the skeleton. Roentgenograms showed a 
dense structure at the area where the bone 
had healed. Autoradiographs (Fig. 14) 
show that there was also a high concentra- 
tion of radium in this area. 

The radium concentration in the osteo- 


Table III 

CALCIUM, PHOSPHORUS AND RADIUM CONTENT OF TIBIA AND FIBULA 
OF RADIUM POISONED RAT AND CONTROL RAT 



Weight 1 

1 ' 

1 

1 

Extracted Dry Weight 

Ra/Ca 

Tissue 

Calcium 

Phosphorus 

Radium 


(gm-) 

(gm./gm.) 

i 

(gm./gm.) 

(gm./gm.) 

(gm./gm.) 

Tibia epiphysis 

1 

0.15 1 

(0.12) 

0.17 

(0.15) 

1 

0.08 

(c.07) 

210X10“” 

1 .3X10-” 

Tibia shaft 

0.28 
(0 . 22) 

1 

0.22 
• (0.21) 

1 

O.II 

(0.10) 

•400 

1.8 

Femur epiphysis 

0.16 

(o.io) j 

0.18 
(0 . 20) 

0.08 

(0.09) 

250 

1 .4 

Femur shaft 

0.38 

(0.15) 

0.21 

(0.17) 

0 00 
■7 R 

0 ^ 

350 

1-7 


In these analyses the right legs of rat No. 16835 were used. Bones were separated then cut through the 
metaphysis. Analyses on control No. 16216 are given in parenthesis. 


Mention should be made of the fact 
that the administration of radium causes 
a hypercalcification of the long bones. This 
is evident in Figure 13 which shows an 
intense shadow in the metaphyseal areas of 
the tibia and femur, indicative of dense 
calcium deposits. Chemical analysis has 
shown that there is a tendency for these 
bones to contain more ash, calcium and 
phosphorus than the tibia and femur of a 
control animal (Table in). As these rats 
were young adults, these results indicate 
that a different type of bone was produced 
after the radium was administered. 

A similar observation was made on the 


genic sarcoma of animal No. 16834 was 
37Xio~® grams Ra per gram of tumor, or 
only about 10 per cent of the radium con- 
centration in the skeletal bones of the same 
animal, but the calcium concentration was 
not measured. 

The distribution of radium in whole bone 
is not uniform (Fig. 14). These autoradio- 
graphs were made by sectioning the bone 
with a razor blade, mounting at the surface 
of a paraffin block and then placing on a 
photographic plate (Wratten and Wain- 
right, Metallographic) with a thin sheet of 
cellophane separating the section from the 
photographic emulsion. 
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1 u nf rat No i68'?4. B, broken and healed humerus of 

Fig. 14. Autoradiographs of bones. normal bu f broken seventy days after radium feeding 

rat No. 16834. C, broken and healed humerus of rat No. of rat No. 1621a. 

was begun, and noted fully healed five months later. , no 


While the living animals were being 
roentgenographedj the leg bones of several 
were broken. As this occurred with none of 
the control animals, it is evident that the 
bones of the radium treated rats were brit- 
tle. This is in agreement with the previous 
observation by Thomas and Bruner.®^ 


BLOOD FINDINGS 

On November 23, i 937 > 3^6 dap after 
the animals in Series i had been given ra- 
dium orally, a sample of blood was t^k^n 
from the test and control rats and analyzed. 
The results are shown in Table iv. 

With the exception of No. 16213, all 
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Table IV 

RESULTS OF ANALYSES OF BLOOD TAKEN FROM SERIES I AND II CONTROLS, 
386 DAYS AFTER RADIUM WAS FED 


Rat number 

16215 

16216 

16212 

16213 

16214 

16834 

16835 

Probable Ra 

Dosage (micrograms) 

0 

0 

22 

28 

10 

62 

70 

Red cells (million/mm.^) 

7.8 

7.6 

2.2 

7.0 

6.8 

7-3 

2.9 

White cells (thousands/mm. 

12.8 


10.4 

19 .0 

14.6 

5-4 

12.0 

Small lymphocytes (per cent) 

29.0 


21 .0 

32.0 

26.0 

20.0 

37-0 

Large lymphocytes (per cent) 

16.0 


20.0 

8 .0 

12.0 

31 .0 

16.0 

Monocytes (per cent) 

15.0 

21 .0 

4.0 

6.0 

10. 0 

II .0 

13.0 

Eosinophils (per cent) 

0.0 

1 .0 

4.0 

0.0 

1 .0 

2.0 

0.0 

Hemoglobin (gm/ioo cc.) 

9.8 

9-4 

8.7 

8.2 

9.2 

8.4 

4 -S 


Table V 

RELATIVE MAINTENANCE AND TOXIC DOSES OF VITAMINS AND 
MINERALS PER KILOGRAM AVEIGHT* OF MAN AND RAT 


Substance 

Grade of 
Toxicity 

Per Kilogram 

Rat/Man 

Ratio 

Rat 

Man 



Maintenance Dose® 


Vitamin A 


180 

lU 

70 

lU 

2.6 

Vitamin D 1 


18 

lU 

6 

lU' 

3-0 

Thiamine 


0.06c 

img. 

0.026 

mg. 

2.3 

Riboriavin 


0.075 mg- 

0.039 

mg. 

1.9 

Iron 


0-75 

mg. 

0.17 

mg. 

4-4 

Calcium 


154 

mg. 

1 1 

mg. 

14.0 

Phosphorus 


180 

1 

mg. 

14 

mg. 

12.9 



Toxic Dose® 


Arsenic* 

Chronic 

0.05 

mg. 

O.OI 

mg. 

, 5-0 

Barium® 

Acute 

118 

mg. 

II 

mg. 

10.7 

Copper® 

Acute 

35 

mg. 

7 

mg. 

5-0 

Lead^ 

Acute 

3556 

mg. 

142 

mg. 

25.0 

Lead® 

Chronic 

2.13 

mg. 

0.014 

mg. 

152.0 

Mercury® 

Acute 

36.6 

mg. 

*4 

mg. i 

2.5 

Radium*® 

Chronic 

0.003 mg. 

0.00002 mg. 

150.0 

Selenium** 

Chronic 

0-3 

mg. 

0.05 

mg. 

6.0 

Thallium*® 

Acute 

25.0 

mg. 

10. 0 

mg. 

2.5 


1 Calculations are based on 70 kg. man and 0.33 kg. rat. 

2 The vitamin and mineral allowances for man are those of the National Research Council.® Maintenance dose for rats represents 
usual allowances in nutrition research. 

2 With the exception of radium data, the toxic doses and appended notes were prepared by Dr. H. O. Calvery of the U. S. Food and 

Drug Administration. _ . • b 

* Arsenic figures for man derived from report of the Royal Commission appointed toinquireinto the Manchester beer poisoning. 

‘ Barium dose for man is the probable fatal dose (Sollmann®): that for rat is LDso as determined in the laboratories of the Division 
of Pharmacology of the U. S. Food and Drug Administration. • ■ nf 

' Copper dose for man is emetic dose (Sollmann®): dose for rat is that causing depressant effect as determined by the Division 01 
Pharmacology of the U. S. Food and Drug Administration. , ^ r , , , • j 1 fb, 

■ Acute dose of lead for man is lowest reported fatal dose (Sollmann®): doses for rats are LDeo for lead acetate as determined by cne 

DivisiortofPharmacology of the U.S. Food and Drug Administration. . , , . , r ■ -ri 

8 Chronic dose for man is taken from data of Kehoe and coworkers'* where the blood and urine lead, in the case of two indiyiau. is, 
receiving known amounts of lead three times daily, in a well-controlled experiment over a long period of time, reached levels otten 
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radium-fed rats showed polychromato- 
philia. Rats No. 1621a and 16835 showed 
anisocytosis. Rats No. 16834 16835 

both showed increased nucleated red cells, 
indicating abnormal functioning of the 
bone marrow. 

There was no correlation between the 
red cell count and the amount of radium in 
the bodies of the rats, though the red cell 
count of all test animals was lower than 
that of the controls. Two showed very low 
red cell counts and in i of these (No. 16835) 
the hemoglobin reading was also low. 

The white cell data were variable and do 
not bear a relationship to the radium con- 
tent. The high value in No. 162*13 may be 
the result of an infected leg which he had 
at the time. Rat No. 16835 had the poorest 
blood picture and was the only one who had 
exhibited tumors when these samples were 
taken. 

effect of radium on distribution 

OF BONE CALCIUM 

The roentgenograms of radium poisoned 
rats all show an opacity in the metaphyseal 
region, indicating hypercalcification (Fig. 
13)- An attempt to confirm this by chem- 
ical analysis was made by study of the 


right femur and tibia of rats No. 16835 
(radium fed) and No. 16216 (control). The 
bones were prepared by severing the flesh- 
free bones axially near the metaphysis with 
a razor blade. The resulting specimens were 
weighed, dried, extracted, weighed, ashed, 
weighed and then analyzed for calcium and 
phosphorus content. The results of these 
analyses are presented in Table in. There 
does not seem to be a significant difference 
between the two series of results. 

Of especial interest is the average ratio 
of radium to calcium (1.5X10“®) presented 
in Table iii. Examination of the tibia and 
fibula of one human subject^ who died with 
osteogenic sarcoma resulted in a Ra/Ca 
ratio of 6XiO“®, or 250 times lower. 

One may conclude from this that the 
rat is not an acceptable animal for the es- 
timation of the lethal dose of radium in 
man. Extrapolation of rat results on the 
basis of body weight, body surface, skeletal 
weight or blood volume does not approxi- 
mate the lethal dose for man. A similar 
conclusion was reached recently by Cal- 
very.® That body weight is a doubtful basis 
for extrapolating data obtained on man or 
rat is shown clearly in Table v which pre- 
sents the estimates of therapeutic and toxic 


recognized lead poisoning, although these two individuals were not reported to show other signs of lead poisoning, 
ronic dose for rat is the smallest to produce symptoms with lead acetate.'' ^ 

dose is for bichloride. Human dose is that reported by Sollmann' as having survived prompt treatment, but fatal other- 
'^^^^^^doseisLDjoasdeterminedby the Division of Pharmacology of the U.S. Food and Drug Administration. 

adium dose for humans is taken from recent unpublished measurements by H. S. Martland, J. C. Aub, and R. D. Evans on 
ree patients containing 0.9, i.i, and 1.5 micrograms of radium. Death from radium poisoning has been observed in one patient con- 
°'5 microgram of radium.^ Rat data taken from animals No. 16212 and 16213 who died with osteogenic sarcoma. The 
11 c"! l’°tb man and rat, refer to radium retained in the body. 

. I ''nnm dose for man is the median estimated dose to produce symptoms as calculated by M. I. Smith and coworkers.^ Dose for 
niinist°'t'** producing definite pathologic.al changes as found by the Division of Pharmacology of the U. S. Food and Drug Ad- 

,L dose for man is that reported as toxic but allowing recovery.' Dose for rat is that given by Sollmann and Hanzlik' as 

tneminimum lethal dose. 6 J 
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doses of a selected group of compounds and 
elements. The rat/man ratio, on the basis 
of equal body weights, varies between i 
and 152. 

SUMMARY 

1. Chronic radium poisoning has been 
studied in four series of young adult male 
Wistar rats; twenty-one were given radium 
by mouth, and three by intradermal injec- 
tion. 

2. Apparatus is described for measuring 
the radium content of living rats, using 
gamma rays from the body and the radon 
content of the exhaled breath. The breath 
radon accounts for 85 per cent of the radium 
content of the living animal. Radium meas- 
urements were also made on the excreta, 
and on postmortem material. 

3. Oral administration of 25 to 100 mi- 
crograms of radium resulted about a year 
later in a high incidence of primary osteo- 
genic sarcoma, usually in the vertebrae 
and with metastases in the lung and other 
organs. The sarcomas are transplantable. 
Pathological findings are reported. 

4. Following oral administration over a 
period of ten to twenty days, only 4 to 8 
per cent of the radium was retained in the 
animal four days after the last feeding. 

5. At death, i to 7 per cent (average 3 
per cent) of the radium administered orally 
remained in the animal’s body. About 50 
per cent of the radium injected intrader- 
mally was retained at death. A terminal re- 
tention of I microgram of radium is suffi- 
cient to produce osteogenic sarcoma. At 
death, over 90 per cent of the retained ra- 
dium is found in the skeleton. The bones 
show at least 100 times the radium concen- 
tration of the richest soft tissue (lung). 

6. Many of the classical symptoms of 
chronic radium poisoning in human beings 
were exhibited by these animals. The 
radium stimulates a hypercalcification at 
the ends of the long bones. The bones be- 
come fragile, but heal satisfactorily, ex- 
hibiting a marked concentration of radium 
at the site of repair. 

7. The incidence of anemia was low. 
Only moderate disturbances of the normal 


blood picture were noted, and there was no 
correlation with the radium content of the 
various animals. 

8. The rat cannot be used for obtaining 
an estimate of the toxic dose of radium in 
man. It is shown that the toxic dose, per 
kilogram body weight, is greater in the rat 
than in man by factors varying from about 
2,5 to 150 for eight toxic metals. To pro- 
duce chronic symptoms similar to those in 
man, the rat requires some 150 times as 
much radium per kilogram body weight, 
and some 250 times the skeletal ratio of 
radium to calcium as does man. 

We wish to record our thanks to Dr. Herbert 0 . 
Calvery and Dr. J. C. Aub for many stimulating 
discussions during the course of these experiments, 
to Dr. Shields Warren, Dr. Clifford Franseen, Dr. 
Olive Gates, and Miss R. McLean for the pathologi- 
cal studies, and to Dr. Austin Brues for preparing the 
photomicrographs of the pathological sections. 
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INTRATHORACIC HODGKIN’S DISEASE* 

By SIDNEY E. WOLPAW, M.D., CHARLES S. HIGLEY, M.D., and HARRY HAUSER, M.D. 

CLEVELAND, OHIO 


T he typical case of Hodgkin’s disease 
with discrete, painless enlargement of 
peripheral lymph nodes is well known and 
has been thoroughly described. However, 
not only peripheral lymphoid tissue but 
also that of the spleen, bone marrow, lungs, 
pleura, liver, muscles, skin and digestive 
tract may be involved; and the frequency 
of such involvement is less well recognized. 
The intrathoracic manifestations of Hodg- 
kin’s disease are of particular interest be- 
cause of the varied character of the disease 
in the chest, and its close similarity to other 
more common lesions of the lungs. 

A series of histologically proved cases of 
Hodgkin’s disease has been studied from 
the standpoint of intrathoracic involvement 
including that of mediastinal lymph nodes, 
pulmonary parenchyma, pleura, heart and 
bony thorax. This study was prompted 
by the observation of several cases re- 
ferred with a diagnosis of pulmonary 
tuberculosis which on further observation 
were found to be intrathoracic Hodgkin’s 
disease without evidence of tuberculo- 
sis. This series has been reviewed to deter- 
mine what proportion shows intrathoracic 
involvement which might, therefore, be 
confused with some other disease of the 
chest. In all cases the diagnosis was proved 
by autopsy or biopsy or both. Not included 
in this series are cases of other lymphoma- 
toid diseases such as lymphosarcoma. While 
the latter may have similar roentgenologic 
findings and follow much the same clinical 
course, this study is of Hodgkin’s disease 
alone. 

INCIDENCE 

It is recognized that the only un- 
equivocal way to demonstrate intrathorac- 
ic disease is by chest roentgenography, 
biopsy, or autopsy. The limitations of 
physical examination alone are apparent. 


for only masses of relatively large size are 
recognized by their physical signs or by 
symptoms produced by their location. 
Furthermore, these physical signs of tumor 
are not pathognomonic of Hodgkin’s dis- 
ease alone. Only proved cases, therefore, 
have been collected in this series studied by 
autopsy or biopsy, and in which roentgeno- 
grams were available. There are 55 such 
cases. Of these, jj' cases, or 63 per cent, 
showed intrathoracic involvement. 

CLASSIFICATION 

Numerous classifications of intratho- 
racic Hodgkin’s disease have been pro- 
posed. For the purposes of study and 
presentation, these cases have been grouped 
according to the involvement of the main 
anatomical structures of the thorax, that 
is, the mediastinum, thymus gland, lung, 
pleura, heart and bony cage. It must be 
recognized that because of the tendency of 
this disease to be widely disseminated most 
cases will overlap from one type to another, 
and the classification is determined by the 
structure which is predominantly involved. 
Fifteen cases have been selected to illus- 
trate the varied involvement of the organs 
of the thorax under the headings of (i) 
mediastinal, (ii) parenchymal, (iii) pleural, 
(iv) osseous and (v) cardiac types. 

Regardless of the etiologic factors con- 
cerned, Hodgkin’s disease is characterized 
anatomically by marked involvement of 
lymphoid tissue. The character of the dis- 
ease in any organ, or region of the body, 
will therefore be determined by the location 
of its lymphoid tissue and the degree to 
which it is affected by the etiologic factor. 
The protean manifestations of intrathorac- 
ic Hodgkin’s disease can be correlated 
with the anatomical distribution of lymph- 
oid tissue within the chest, for it is abun- 


* From the Departments of Medicine and Roentgenology, Cleveland City Hospital and Western Reserve University School of 
Medicine. 
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dantly supplied with such tissue of which 
the three major accumulations are those of 
the mediastinum, lung parenchyma and 
pleura. 

I. Mediastinal Types 

The mediastinal variety is the most com- 
mon in this series since 50 per cent of the 
cases fall in this group. The mediastinum 
contains an extensive collection of lymph 
nodes consisting of the small nodes of its 
anterior and posterior divisions; the more 
numerous nodes extending along tlie tra- 
chea (the paratracheal nodes) ; the nodes in 
the hilum at the angles of the trachea and 
major bronchi, and in the carina (the 
tracheobronchial nodes); and those at the 
angles of the larger bronchial branches (the 
bronchopulmonary nodes). 

The manifestations of the disease will de- 
pend on the extent and degree to which 
these various groups of nodes are affected. 
If the nodes are generally involved, mas- 
sive, lobulated mediastinal shadows are 
noted in the roentgenogram (Case iii). 
More' frequently, however, discrete en- 
largement of nodes is present. In our series, 
the hilar nodes are the most commonly in- 
volved, the localized enlargement suggest- 
ing other lesions such as carcinoma, tuber- 
culosis and sarcoid (Case i). Enlargement 
of the right paratracheal nodes has been 
emphasized by several authors, al- 
though it was not a prominent feature in 
our series. 

Clinically, these patients present the 
usual signs and symptoms associated with 
Hodgkin’s disease. Irritative cough and 
shortness of breath are common, particu- 
larly in those individuals with generalized, 
massive involvement of the mediastinal 
lyrnph nodes. The roentgenologic manifes- 
tations are likewise not pathognomonic, for 
they may appear in many other lesions of 
the chest. The diagnosis depends on biopsy 

of peripheral nodes or other accessible ma- 
terial. 

Case i. J. I., white male, aged thirteen, com- 
P amed of swelling of the neck, weight loss and 
eadache. Large bilateral cervical nodes and a 


palpable spleen were found on examination. 
The temperature curve ranged from 38° to 40° 
C. Biopsy of a cervical node established the di- 
agnosis of Hodgkin’s disease. For several 
months there was fair response to high voltage 
roentgen therapy, but the patient died four 
years after the onset of the disease. At autopsy 
(Dr. Paul Gross) the diagnosis was confirmed 



Fig. I. Case i. Mediastinal type. Large group of right 
hilar nodes. 

by finding enlarged, discrete and firm lymph 
nodes in the mediastinum in the region of the 
main stem bronchi. The spleen was enormously 
enlarged (575 gm.) and diffusely infiltrated 
with nodular masses. Roentgenogram of the 
chest (Fig. i) showed marked localized involve- 
ment of the right hilar nodes. 

Case ii. J. S., white male, aged forty-seven, 
complained of hoarseness, cough, chest pain ra- 
diating to the right shoulder, fever and swelling 
of the neck. There was widening of the retro- 
sternal dullness. Basal metabolic rate was plus 
15. A tentative diagnosis of a substernal thyroid 
gland was made. However, a supraclavicular 
node measuring 5 mm. in diameter which was 
removed for biopsy proved to be early Hodg- 
kin’s disease. Radiation therapy caused retro- 
gression of the involved nodes in the para- 
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Fig. a. Case ii. Mediastinal type. Paratracheal nodes 
enlarged bilaterally. 

tracheal regions. The patient was progressing 
satisfactorily four years after the onset of the 
disease. Roentgenogram of the chest (Fig. 2) 
showed bilateral enlargement of the paratrach- 
eal nodes. 

Case hi. J. B., white female, aged fifty-one, 
had swelling of the right side of the neck. Ex- 
amination showed enlarged right supraclavicu- 
lar lymph nodes with an increase in the retro- 
sternal dullness. Biopsy of a node revealed 
Hodgkin’s disease. There was marked retro- 
gression following roentgen therapy. Fifteen 
months later the patient had a relapse with 
fever and enlargement of the liver and spleen. 
Three doses of 200 r were administered over the 
liver and spleen, but no further therapy was 
given due to the presence of a neutropenia. The 
patient died sixteen months after the onset of 
the disease from pyemia and agranulocytosis. 
Autopsy (Dr. A. E. Margulis) revealed hyalini- 
zation and fibrosis of the irradiated paratrach- 
eal nodes, and Hodgkin’s disease of a celiac 
lymph node. Roentgenogram of the chest (Fig. 
3) showed diffuse enlargement of the para- 
tracheal and hilar nodes producing a massive 
mediastinal shadow. 


II. Parenchymal Types 

Involvement of the lung parenchyma oc- 
curred in 40 per cent of the series and repre- 
sents the second most common type. These 
patients are likely to present the most con- 
fusing diagnostic problems because of the 
wide variety of roentgenologic manifesta- 
tions which can be produced. It is this type 
which so closely simulates tuberculosis, 
pneumonia, bronchogenic carcinoma, sar- 
coidosis, pulmonary abscess and pulmonary 
metastases. It must be emphasized that 
frequently no clear-cut distinction can be 
drawn between the various types of intra- 
thoracic involvement which are described. 
Combinations occur commonly, particu- 
larly the association of pulmonary and 
pleural lesions with enlargement of the 
mediastinal nodes. 

Infiltrative lesions. The lung may be in- 
volved in Hodgkin’s disease in numerous 
ways. Frequently the pulmonary lesions are 
produced by direct infiltration of the lung 
from mediastinal nodes. This invasion oc- 



Fig. 3. Case iii. Mediastinal type. Right para- 
tracheal and hilar nodes, moderately enlarged. 
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curs as a solid growth which extends across 
the mediastinal pleura into the parenchyma 
to produce the picture of a' massive tumor 
of the lung (Case v). These cases may be 
readily confused with bronchogenic carci- 
noma. 

The lung itself contains an abundance of 
lymphoid aggregates. It has been shown^'* 
that follicles and small collections of 
lymphoid cells are present at points of 
bronchial branching, situated between the 
tunica muscularis and the accompanying 
artery. Similar collections are found at 
points of division of the pulmonary arteries, 
lying between the vessel wall and the ad- 
jacent alveoli. Lymphoid tissue is also 
found at points of junction of the pulmo- 
nary veins. 

A frequent mode of extension is by in- 
filtration of the disease along the peri- 
bronchial and perivascular lymphatics and 
lymphoid tissue, resulting in a granuloma- 
tous bronchitis and peribronchitis.^^ The 
bronchi appear encased in granulomatous 
tissue and may even be occluded. Roent- 
genologically, this type of extension reveals 
itself as linear or feathery infiltrations ex- 
tending into the lung field from the hilum 
(Cases IV and vi). 

Another infiltrative lesion occurs by ex- 
tension of the disease through the alveoli, 
producing a granulomatous consolidation 
of the lung. This may be of lobar distribu- 
tion resembling the appearance of a pneu- 
monia (Case viii). However, it may be 
lobular in character, and, situated in the 
upper lobes, these small areas of involve- 
ment may closely resemble pulmonary tu- 
berculosis (Case vii). 

Case iv. B. U., white female, aged twenty- 
seven, first entered the hospital in December, 
1929, because of cervical node enlargement of 
one month’s duration. Biopsy revealed the pres- 
ence of Hodgkin’s disease. Roentgen therapy 
caused clinical remission of the disease. In Janu- 
^'"^5 ^938} she developed cough and shortness of 

reath. Physical signs of infiltration of the left 
upper lobe developed. Further irradiation pro- 

uced satisfactory remission. She then devel- 


oped symptoms of cardiac failure which re- 
sponded to roentgen therapy. However, later 
involvement of abdominal nodes occurred with 
progression of the disease and ultimate death in 
June, 1940, ten years and seven months after 
the onset of the disease. Autopsy (Dr. A. E. 
Margulis) showed involvement of the right lung, 
mediastinum, heart and spleen by Hodgkin’s 
disease. Roentgenogram of the chest showed 
mediastinal enlargement with extension into 
the left lung (Fig. 4//), bilateral diffuse involve- 
ment (Fig. 4^), and retrogression of the lesions 
following roentgen therapy (Fig. 4C). 

Case v. A. H., white male, aged twenty-four, 
was admitted to the hospital because of cough, 
chills, chest pain, fever, diarrhea and pruritus. 
The cervical nodes were enlarged and the fever 
persisted. Biopsy of a cervical node revealed 
Hodgkin’s disease. There was poor response to 
irradiation and the patient died eight months 
after admission. Roentgenogram of the chest 
(Fig. 5) showed massive mediastinal involve- 
ment with invasion of the right lung. The dis- 
ease had extended from the nodes of the right 
hilum and paratracheal region into the pa- 
renchyma of the lung. 

Case vi. S, B., white male, aged thirty-five, 
was referred because of enlargement of the left 
supraclavicular lymph nodes. The diagnosis of 
Hodgkin’s disease was made by biopsy. 
Parenchymal involvement developed which re- 
sponded favorably to irradiation. There was 
clinical remission of the disease for several 
months, but the patient then followed a retro- 
gressive course and death occurred two years 
after the onset of the disease. Roentgenograms 
of the chest (Fig. 6 A) showed a linear infiltra- 
tion radiating from the left hilum which retro- 
gressed considerably after treatment (Fig. 6 B). 

Case vii. A. R., white female, aged thirty, 
was admitted to the tuberculosis pavilion of the 
hospital because of cough and fever. Four years 
previously at another institution an enlarged 
cervical node had been removed and a diagnosis 
of Hodgkin’s disease established. Roentgen 
therapy had also been administered at that 
time. During the present admission thorough 
examination showed no evidence of tuberculo- 
sis. Biopsy of another cervical node revealed 
Hodgkin’s disease with irradiation changes. The 
patient responded poorly to irradiation and died 
seven months after admission. Autopsy (Dr. 
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R. P. Moore) revealed a spherical mass of 
Hodgkin’s tissue 9 cm. in diameter extending 
from the right hilum to the upper, middle and 
lower lobes. Extensive fibrosis in the lesion was 
thought to represent irradiation changes. 
Roentgenograms of the chest (Fig. 7, A and B) 
showed diffuse parenchymal infiltration in the 
right middle and upper lung fields. The appear- 
ance of the latter could readily be confused with 
tuberculosis. 


S. Higley, and Harry Hauser October, 1944 



Fig. 4. Case iv. A, mediastinal type, with in- 
volvement of left lung before irradiation. 
5 , combination of edema of lungs in cardiac 
failure with parenchymal involvement by 
Hodgkin’s disease. C, mediastinal and pa- 
renchymal lesions have subsided following 
high voltage roentgen therapy. 


Case viii. E. B., white male, aged twenty- 
eight, was admitted to the hospital because of 
weight loss, pain in the left shoulder, fever and 
enlargement of the cervical lymph nodes. Bi- 
opsy showed Hodgkin’s disease to be present. 
Roentgenograms of the chest (Fig. 8, A and B) 
showed dense mottling in the right lung field. 
The lateral view demonstrates a homogeneous 
density of the right middle lobe simulating 
pneumonic consolidation. Autopsy (Dr. C. M- 
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Blumenfeld) showed involvement of numerous 
organs including lung, pleura, diaphragm and 
mediastinal nodes. The right middle lobe was 
reduced in size, firm and infiltrated with pale 
gray to pale yellow masses. 

Nodular /esio7is. A less frequent manifes- 
tation is the occurrence of well circum- 
scribed, isolated nodules which closely simu- 
late the roentgen appearance of pulmo- 
nary metastases. In our cases these isolated 
nodules were usually accompanied by other 
manifestations of Hodgkin’s disease within 
the thorax, particularly involvement of the 
mediastinal nodes. It cannot be stated 
with certainty whether these circumscribed 
nodules arise as independent foci of Hodg- 
kin’s disease in pulmonary lymplioid ag- 
gregates or whether they are produced by 
extension of the disease along peribronchial 
and perivascular lymphatic channels. 

In this series there Irave been no exam- 
ples of the miliary lesions of tlxe lungs such 
as that described by Vieta and Graver. *- 

Case ix. E. S., white female, aged forty-five, 
was admitted to the tuberculosis service be- 



Fig. 5. Case v. Massive mediastinal involvement 
with invasion of the lung. The disease has extended 
from the right hilum and paratracheal nodes to the 
right upper lobe. 

cause of cough, expectoration, loss of weight 
and fever of ten months’ duration. Later there 



Fig. 6. Case vi. diffuse parenchymal infiltration radiating from the left hilum before irradiation. B, diffuse 
F^^^’^'^hyaial involvement almost completely disappeared following treatment by high voltage roentgen 
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Fig. 7. Case vii. A, diffuse parenchymal infiltration in the right upper lobe. B, diffuse parenchymal infiltra- 
tion, more extensive in the right lung. Unaffected by radiation therapy. 


developed a serous effusion on the right which patient died three months after admission to 
necessitated several thoracenteses. The sputum the hospital. Autopsy (Dr. M. R. Oldt) re- 
was constantly negative for tubercle bacilli. The vealed extensive Hodgkin’s disease of the lungs, 



Fig. 8. Case viii. A, lobar distribution of Hodgkin’s infiltration in right lower lung field. 5, lateral view 

reveals infiltration to be located in the right middle lobe. 



Fig. 9. Case ix. A, nodular infiltration in right upper, left upper and left lower lobes. Pleural effusion present 
on right. 5 , specimen of right lung. Nodular and diffuse infiltration viewed from posterior aspect. 


pleura, liver, spleen and mediastinal lymph 
nodes. Roentgen examination of the chest (Fig. 
9/f) showed nodular infiltration of both upper 
lobes and the left lower lobe. There was a pleu- 
ral effusion on the right. The pathologic speci- 
men (Fig. 9R) shows the character of the infil- 
tration in the right lung. 

Case x. J. S., white female, aged twenty- 
eight, was admitted with the complaint of 
cough and fever. Biopsy of a cervical node re- 
vealed the presence of Hodgkin’s disease. There 
was satisfactory remission of the disease until 
the patient became pregnant. She had a spon- 
taneous delivery of a dead fetus at seven 
months. Following this mishap, there was poor 
response to treatment. Death occurred four 
years after the onset of the disease. Roentgeno- 
gram of the chest (Fig. 10) shows a large cir- 
cumscribed nodular infiltration of the lower 
jightlung field. The infiltration in the left lower 
obe Was somewhat more diffuse. 

Certain other interesting parenchymal 
changes have been noted, such as atelecta- 
sis and cavitation. 

Atelectasis. In addition to extension of 

odgkin s disease peribronchially, granu- 
oinatous ulcerations and plaques may oc- 


cur within tlie bronchial wall,^^ or there 
may be actual invasion of the bronchus 





I . ■ ' J 

Fig. 10. Case x. Nodular infiltration of large size in 
right lower lung. The lesion was unaffected by ir- 
radiation. 






from adjacent diseased lymph nodes. In 
such instances bronchial obstruction and 
atelectasis may occasionally be produced, 
simulating the appearance of bronchogenic 
carcinoma.'* This change is usually a 
gradual process so that the extent of the 
collapse may be progressive (Fig. ii. A, B 
and C). In a few instances, bronchoscopic 


Fig. II. Case xi. A, mediastinal and para- 
tracheal involvement showing early exten- 
sion to parenchyma of lung. atelectasis 
of left upper lobe secondary to infiltration. 
No response to irradiation. C, further exten- 
sion of disease to entire left lung and right 
upper lobe. 


biopsy has established the diagnosis of 
Hodgkin’s disease. 

Case xi. J. O., female, aged twenty-four, 
nurse, was admitted to the hospital because of 
loss of weight, fever and malaise. Biopsy of a 
small cervical lymph node revealed only a 
chronic granulomatous infiltration. However, a 
presumptive diagnosis of lymphoma Avas made 
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and the patient was given roentgen therapy. 
There was no improvement and she died one 
year after the onset of the disease. Roentgeno- 
grams of the chest (Fig. 11 A) showed medias- 
tinal and paratracheal involvement on the left. 
Later there was atelectasis of the left upper lobe 
(Fig. iiB) followed by extension to the entire 
left lung and consolidation of the right upper 
lobe (Fig. iiC). Autopsy (Dr. H. H. Heitzman) 
revealed extensive Hodgkin’s involvement of 
the lungs, pleura and mediastinal nodes. There 
was granulomatous tissue in the left main-stem 
bronchus and in the right hilum which resulted 
in bronchial obstruction and atelectasis of the 
left lung and right upper lobe. 


Cavitation. Cavitation occurs as a result 
of necrosis of Hodgkin’s tissue within the 
lung and its extrusion through the tracheo- 
bronchial tree. In these instances micro- 
scopic examination shows the cavity wall to 
be lined by granulomatous tissue. This is an 
uncommon manifestation of intrathoracic 
Hodgkin’s disease which may be confused 
particularly with tuberculosis, abscess and 
cavitary bronchogenic carcinoma. Exam- 
ples have been described by Hardin/ Bous- 
log and Wasson, ‘ and Vieta and Craver.’- 

Case XII. S. W., white female, aged sixty, en- 
tered the hospital because of weight loss of two 
years’ duration. She had previously been consid- 
ered to have either tuberculosis or carcinoma of 
the lung. Roentgenogram of the chest (Fig. la) 
showed parenchymal infiltration of the right up- 
per lobe with multilocular cavitation. Autopsy 
(Dr. F. M. Ruegsegger) revealed Hodgkin’s dis- 
ease of the right lung and mediastinal lymph 
nodes. The lesion of the right upper lobe was 
eavitated and the cavity wall microscopically^ 
contained granulomatous tissue. 


Qinically^, patients with parenchymal in- 
volvement present all the signs and symp- 
toms usually associated with the more com- 
^^on pulmonary’’ diseases. Cough, chest 
pain, fever, weight loss and night sweats 
are common. In the cavitary forms, puru- 
lent expectoration may occur. Hemopty’’sis 
's an interesting but uncommon complica- 
tion. Usually^ it results from erosion of the 
tonchial mucosa but may likewise occur in 
t e cavitary^ forms. The presence of such 



i. . -A 

Fig. 12. Case xii. Parenchymal involvement with 

multilocular cavitation in right upper lobe. 

synnptoms may result in diagnostic diffi- 
culties. Biopsy of accessible material, how- 
ever, will usually clarify tlie problem. 

III. Pleural Type 

The pleura contains many’’ small foci of 
ly^mphoid cells but no follicles or nodes. 
Similar lymphoid collections are found in 
the connective tissue septa separating the 
secondary lobules. Pleural involvement in 
Hodgkin’s disease is frequent, occurring as 
nodular or infiltrating masses on the pleural 
surface. These lesions may produce massive 
and persistent effusions which can be con- 
fused with those of tuberculosis and of car- 
cinoma. The effusions are usually^ serous in 
nature although chylous and sanguineous 
effusions may occur. Pleural effusions may 
be present in the absence of direct involve- 
ment of the pleural surface through pres- 
sure by enlarged mediastinal lymph nodes 
on lymphatic and blood vessels at the 
hilum. 

Case xiii. M. H., white female, aged fifty- 
two, was admitted because of stiffness and 
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Fig. 13. Case xiii. pleural involvement In left lower chest. Left hilar nodes involved. B, extension of 

pleural involvment with massive effusion. 

Hodgkin’s disease. The patient showed immedi- 
ate response to high voltage roentgen therapy, 
but later died suddenly of pulmonary embolism. 
Roentgenogram of the chest (Fig. 13/^) showed 
early pleural involvement with a small pleural 
effusion. Later a massive left pleural effusion 
developed (Fig. 13B). 

Case xiv. R. K., white male, aged seventeen, 
was admitted because of enlarged nodes in the 
left axilla and small nodules in the skin of the 
right chest wall. Biopsy of the skin lesions 
showed Hodgkin’s disease. Pain developed in 
the right chest. Later there was cough and 
shortness of breath. Straw colored serous fluid 
was aspirated from the right pleural space. 
There was poor response to irradiation and the 
patient died one year after the onset of the dis- 
ease. Roentgenogram of the chest (Fig. 14) 
showed an extensive right pleural effusion with 
nodular lesions in both lungs. Autopsy (Dr- 
E. B. Helwig) revealed generalized Hodgkin s 
sarcoma. The right and left pleural cavities con- 
tained 3,000 cc. and 1,000 cc. of yellow serous 
fluid respectively. Numerous irregular and 
somewhat nodular elevated areas measuring 
from I to 4 cm. in diameter were found on the 
visceral pleurae. 


swelling of the neck, weight loss of three months’ 
duration, and a sensation of fullness in the 
throat. Biopsy of a cervical node revealed 





Fig. 14. Case xiv. Extensive right pleural effusion 
with nodular infiltration in both lungs. 
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IV. Osseous Type 

The ribs, sternum and other bony struc- 
tures may be involved by direct extension 
of the disease from underlying lymph nodes 
or granulomatous lung or pleura. Occasion- 
ally the process may start in the ribs or 
sternum and invade the lung. 

Case xv. B. R., white male, aged seventeen, 
was admitted because of generalized pruritus of 


from adjacent structures, particularly the 
mediastinal lymph nodes. If involved, ob- 
jective evidence consists of changes in 
rhythm, the configuration of the heart, and 
evidences of myocardial insufficiency which 
may retrogress after therapy. The presence 
of such evidence during the course of 
Hodgkin’s disease should suggest extension 
of the process to the heart. 




Fig. 15. Case xv. A, large upper right mediastinal mass extending anteriorly to involve manubrium sterni. 
B, lateral view of sternum showing destructive process in the manubrium. 


three months’ duration. He had also observed 
swelling of the upper anterior chest wall during 
this period. Examination disclosed a mass 7-5 
cm. in diameter located in the midline at the 
level of the junction of the first rib with the 
sternum. There was no enlargement of the 
peripheral lymph nodes, liver or spleen. Biopsy 
of this mass showed the sarcomatous form of 
Hodgkin’s disease. Roentgenograms of the 
chest and sternum (Fig. 15, and B) showed 
a large mass in the upper right mediastinal re- 
gion extending anteriorly and causing destruc- 
tion of the manubrium sterni. 

Caj'diac Type 

The heart is rarely affected in Hodgkin’s 
disease, but may be involved by extension 


Case iv. B. U., white female, aged twenty- 
seven, was previously described in this com- 
munication. This case was reported in detail by 
Garvin.® In 1938, eight years after the onset of 
her disease she developed dyspnea on exertion. 
Roentgenograms of the chest showed an en- 
largement of the cardiac shadow in its trans- 
verse diameter to 16.5 cm. as compared with a 
previous measurement of ii cm. Following ir- 
radiation to the anterior mediastinum this di- 
mension was reduced to 14 cm. and clinical im- 
provement followed. 

One year later she developed congestive 
cardiac failure with edema, enlargement of the 
liver and rales at the lung bases. The blood 
pressure was icxo/yo. Electrocardiogram showed 
an inverted T2, low voltage of T and QRS waves 



386 


Sidney E. Wolpaw, Charles S. Higley, and Harry Hauser October, 1944 


in all leads, and auricular fibrillation. Roentgen 
therapy to the mediastinum was again admin- 
istered, as well as digitalis and mercurial diuret- 
ics. Marked clinical improvement ensued. The 
rhythm became normal and the congestive fail- 
ure disappeared. 

She responded well for several months, but 
returned in June, 1940, with general progression 
of the disease. She died eighteen months after 
onset of the cardiac decompensation, and ten 
years and seven months after the onset of the 
disease. 

At autopsy (Dr. A. E. Margulis), the aorta, 
the pulmonary arteries, the great veins and the 
atria were encased in a dense mass of Hodgkin’s 
tissue. The granulomatous tissue invaded the 
walls of both atria and extended directly into 
the atrial cavity. The pericardial space was 
obliterated. Both lungs contained Hodgkin’s 
disease, more particularly the right, the disease 
extending secondarily from the mediastinum. 
There was also involvement of the liver, spleen 
and adrenal glands. 

ROENTGEN THERAPY 

Just as roentgen rays have long proved of 
value in the treatment of Hodgkin’s disease 
of peripheral involvement, radiation ther- 
apy has also been useful in the management 
of Hodgkin’s lesions located elsewhere in 
the body, particularly those involving the 
thorax. It has been known for many years 
that the response of mediastinal tumors to 
small doses of radiation has constituted a 
differential diagnostic test between the 
lymphoblastoma group and lesions of dif- 
ferent nature. As experience demonstrated 
the great regularity of retrogressions of 
mediastinal nodes following the application 
of roentgen rays, attempts were made by 
many workers to produce similar results on 
Hodgkin’s lesions involving the thorax. 
These investigations have been justified, 
since the results have shown that, while 
retrogressions cannot be obtained with the 
same degree of regularity as in the treat- 
ment of peripheral lymph node involve- 
ment, symptoms in many patients have 
been relieved and in others the duration of 
life has been prolonged to a considerable 
degree. General medical therapy, in con- 


junction with radiotherapy, is essential if 
the best results are to be obtained. 

Twenty- three of the 35 cases were treated 
by irradiation. Seventeen cases considered 
adequately irradiated showed definite fav- 
orable response of varying degrees. Three 
patients with adequate and 2 patients with 
inadequate dosage showed no favorable re- 
sponse, and in i case there was no record 
of the result of treatment. 

Because of the high incidence of involve- 
ment of the lymphatic chains of the 
mediastinum and abdomen found at au- 
topsy, it has become routine in many 
clinics®’® to irradiate these regions in all 
cases of Hodgkin’s disease even though the 
lesions are not demonstrable by clinical or 
roentgenological examinations. Jacox, 
Peirce and Hildreth® reported a greater 
survival rate in those patients who re- 
ceived systemic irradiation to abdominal 
and mediastinal nodes than in patients who 
received treatment only to the peripherally 
involved regions. When the disease is 
known to exist in the mediastinal and ab- 
dominal lymph nodes, larger total doses of 
roentgen rays are applied to these regions 
to assure a more certain therapeutic effect. 

No definite rules or formulae can be laid 
down for determining the exact dosage to 
be applied to all patients, since the irradia- 
tion response of lesions varies considerably 
in different subjects. Instances in our own 
series range from cases with an extremely 
high degree of radiosensitivity to only one 
or two small doses to those which failed 
to respond in the least to relatively large 
quantities of roentgen rays. Conventional 
high voltage apparatus has been employed. 
The technical factors used were 200 kilo- 
volts, 20 milliamperes, 50, 60 and 70 centi- 
meter target-skin distance and 0.75 mm. 
Cu plus 2.0 mm. A 1 filtration (half-value 
layer of 0.9 mm. Cu). The output in roent- 
gens varied from 35 to 17.5 per minute. The 
size of the fields ranged from approxi- 
mately 50 to 150 square centimeters. 

In general, for the treatment of mediasti- 
nal lymph nodes, it may be stated that 200 
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r (measured in air) should constitute the 
average daily dose applied to a lesion and 
the total dosage over a period of days or 
weeks should depend upon the response to 
irradiation from the standpoint of both 
constitutional and local reactions. The lat- 
ter can be gauged clinically and by frequent 
roentgenoscopic or roentgenograph! c in- 
vestigations. Some patients may show com- 
plete disappearance of their lesions after a 
few days of treatment while others may re- 
quire total dosages of 2,000 to 3,000 r di- 
rected toward each region involved. For 
pulmonary lesions, the course may vary 
from a few daily doses of 300 to 400 r to a 
longer series of daily doses of 100 r over 
the affected region utilizing a cross-fire 
technique of anterior, posterior and lateral 
fields where possible. The total dosage to 
each field in the latter procedure should be 
at least 1,000 r. Good temporary retrogres- 
sions have been observed in 2 cases treated 
through anterior and posterior fields with- 
out the occurrence of undue irradiation 
sickness. 

Single massive doses (500 to 600 r) are 
avoided because of undesirable constitu- 
tional effects and greater damage to normal 
tissues which might require more treatment 
at a later date should recurrence take place. 
However, Graver^ states, in referring to 
Hodgkin’s disease in general, that fewer, 
but larger single doses have proved to be of 
as much benefit, if not more, than divided 
doses administered in larger total quanti- 
ties. It is evident from a review of the liter- 
ature that no consensus has been arrived at 
regarding dosage technique. 

SUMMARY 

Of 55 proved cases of Hodgkin’s disease 
m which chest roentgenograms were availa- 
35j or 63 per cent, showed intrathoracic 
involvement. The varied manifestations of 
intrathoracic Hodgkin’s disease were cor- 
related with the distribution of lymphoid 
tissue within the chest. Mediastinal, pa- 
renchymal, pleural, osseous and cardiac 


types were described and illustrated by 15 
case reports. 

Roentgen therapy was discussed and it 
was concluded that the majority of patients 
with intrathoracic Hodgkin’s disease will 
show definite but varying degrees of favora- 
ble response to roentgen treatment. 

3395 Scranton Rd. 

Cleveland, Ohio 
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SOME ROENTGENOLOGICAL AND PATHOLOGICAL 
ASPECTS OF CALCIFICATION OF THE 
CHOROID PLEXUS* 

By ERNEST H. WOOD, Jr., M.D. 

NEW YORK, NEW YORK 


A REVIEW of some of the established 
^ ^ facts regarding the histopathological 
changes which result in choroid plexus cal- 
cification has been undertaken with the 
hope that we might be better able to evalu- 
ate the significance of the shadows cast in 
the roentgenogram and to appraise their 
value in the diagnosis of expanding intra- 
cranial lesions. Our interest in this subject 
has been aroused by several cases of aber- 
rant choroid plexus calcification and the 
problems introduced in deciding their im- 
portance. Two cases of choroid plexus cal- 
cification occurring at ages earlier than any 
yet reported were encountered. 

HISTORICAL 

Herophilus and his associates were prob- 
ably the first investigators to gain sub- 
stantial knowledge of the human choroid 
plexuses, as a result of anatomical studies 
at the ancient University in Alexandria. 
From Galen^® we learn that Herophilus in- 
vestigated the minor tortuosities of the 
cerebral meninges, to which he applied the 
appropriate name chorioid (chorion-like) 
because of their resemblance to the fetal 
membranes. Galen,^^ himself, was im- 
pressed by their resemblance to this fetal 
structure. 

ANATOMICAL DISCUSSION 

The development of the choroid plexuses 
of the lateral ventricles in the human em- 
bryo has been traced by Bailey^ from an 
area in the lateral roof plate of the telen- 
cephalon. The tela choroidea superior and 
tela choroidea inferior arise through a 
mesenchymal overgrowth and vasculariza- 
tion of the roof plates of the third and 
fourth ventricles. Here the choroid plexuses 


are formed by an invagination of the roof 
epithelium by the development of plexus 
tissue in the overlying pia-arachnoid. 

In the fully developed brain the choroid 
plexuses of the lateral ventricles are highly 
vascular folds of pia-arachnoid which pro- 
ject into the ventricular cavities. They ex- 
tend from the ends of the temporal horns 
to unite at the interventricular foramina 
described by Monro'*” through which they 
pass into the tela choroidea of the third, 
ventricle. Here the plexuses continue as a 
pair of narrow paramedian bands of plexus 
tissue extending from the interventricular 
foramina to the suprapineal recess. Two 
highly vascular invaginations of the tela 
choroidea inferior constitute the choroid 
plexuses of the fourth ventricle. The hori- 
zontal portions of each are joined to form a ■ 
continuous band extending from one lateral 
recess to the other, while the vertical por- 
tions branch at right angles from the hori- 
zontal and extend toward the obex on each 
side of the midline. 

The choroid plexuses are covered by a 
simple layer of cuboidal ependymal cells 
which everywhere separates the mesenchy- 
mal elements from the ventricular cavities. 
Beneadi the villi the stroma is composed of 
delicate white fibrous tissue which is gath- 
ered together into bundles or trabeculae 
which form a network with numerous 
spaces ,of all shapes. These spaces are lined 
throughout by a single layer of flattened 
cells. The choroid plexus in the atrium of 
each lateral ventricle is expanded to form 
a fusiform swelling known as the glomus. 
This expansion is brought about to a large 
extent by an increase in number and size of 
the pia-arachnoid cavities, somewhat anal- 
ogous to the subarachnoid cisterns. 


* From the Department of Radiology of the Neurological Institute of New York and the College of Physicians and Surgeons of 
Columbia University, New York. 
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The function of the choroid plexuses is 
the production of the cerebrospinal fluid 
contained in the ventricles of the brain. The 
evidence for this belief has been reviewed 
by Weed.®® There is fairly general agree- 
ment that under normal conditions the 
choroid plexuses have no resorptive func- 
tion. The findings of Foley®^ and HassiiP® 
led them to believe tliat under certain cir- 
cumstances they could assume such a func- 
tion. The work of Wislocki and Putnam®' 
and of Dandy and Blackfan^'* however, 
discredits this opinion. 

PATHOLOGICAL PROCESSES IN THE 
CHOROID PLEXUSES 

It has been pointed out by Beals® how 
few pathological processes, aside from tu- 
mors, have been ascribed to the choroid 
plexuses. The experiences of Cushing" and 
Davis and Cushing," Elsberg,®® Tooth,®"* 
Liber and Lisa,®® and others, show that 
even tumors of choroid plexus origin are 
uncommon. Gamgee,®® Ziegler,®® and Man- 
love and McLean®® described the occur- 
rence of cholesteatomas of the choroid 
plexuses in horses and in man. 

The formation of cysts and psammoma 
bodies in the choroid plexuses are generally 
considered to be regressive changes of such 
common occurrence that they are of negli- 
gible pathological significance. According 
to Findlay,®® Hooper®' first described the 
cystic changes. They were beautifully il- 
lustrated in colored drawings by Luschka.®® 
Psammoma bodies occur in all of the 
membranes of the brain and spinal cord and 
are also commonly present in tumors aris- 
ing in these membranes. Some of the 
earliest descriptions of these bodies were 
given by Hooper,®' Bergmann,^ and Re- 
mak,^® although Bergmann stated that they 
were known before this time. The calcified 
bodies have been variously named psam- 
moma bodies, corpora arenacea, corpora 
amylacea, calcospherites, concentric con- 
cretions, acervulus cerebri, brain sand and 
sabulous bodies. Virchow®' attempted to 
differentiate by iodine staining between the 
corpora amylacea which are commonly 


found in the brain substance and the calci- 
fied structures of the choroid plexuses and 
meninges which he called psammoma bod- 
ies. This differentiation subsequently has 
been extended as it has been shown by 
Lafora,®' Ferraro and Damon,®' and others, 
that the corpora amylacea of the brain are 
probably of microglial or oligodendroglial 



Fig. 1. Psammoma bodies in the connective tissue 
stroma of a choroid plexus of a fifty-six year old 
man. The usual concentric lamination of the bodies 
• is shown. Two conjoined masses are shown in the 
lower left corner. (Hematoxylin and eosin stain 
X 320.) 

origin while the psammoma bodies are 
formed quite differently. 

Von Zalka®®and Biondi® have shown that 
the changes of deterioration which occur in 
the choroid plexuses are found with con- 
siderable frequency after the age of forty, 
generally corresponding to the age of onset 
of regressive brain changes as shown by 
Boyd.® The calcified bodies occur in all re- 
gions of the plexuses in the stroma or pia- 
arachnoid portion (Fig. 1). They vary 
greatly in number and size and according 
to Karsner®® they may measure up to 3 mm. 
in diameter. For the most part they appear 
as rounded bodies made up of concentric 
rings. Conjoined or aggregated masses of 
such bodies are frequently found enclosed 
in a single fibrous envelope. It is thought by 
many that the ground substance of the cor- 
pora arenacea or psammoma bodies is a 
structureless matrix in which calcium salts 



390 


Ernest H. Wood, Jr, 


October, 1544 



Fig. a. The framework of the psammoma bodies is 
shown to be composed of dense collagen and argy- 
rophilic reticular fibers in which calcium salts be- 
come deposited. Some of the fibers are arranged in 
dense concentric layers while others run irregularly 
in all directions. (Laidlaw’s silver stain X 400.) 

become deposited and some authors have 
described them as structureless aside from 
concentric markings. Silver stains, how- 
ever, show that even the well calcified 
psammoma bodies have an intricate frame- 
work of closely packed fibrous reticuluni 
(Fig, 2). _ 

The mechanism of formation of psam- 
moma bodies has long been a subject of de- 
bate, Virchow®® was convinced that the 
bodies originated chiefly through a pro- 
liferation and stratification of cells within 



1 


Fig. 3. A concentric body has formed in the wall of a 
small cyst of a choroid plexus. Another lies free in 
the cyst. (Hematoxylin and eosin stain X 470 ') 


the connective tissue of the plexuses which 
became the seat of a process of petrifica- 
tion. The thorough studies of Findlay^’^® 
led him to a rather similar conclusion. 
Cushing and Weed^^ studied the calcareous 
deposits of the arachnoid and found that 
calcification starts in the nuclei of the de- 
generating groups of cells at an early stage 
of the process. Rokitansky,^® Findlay,^® and 
von Zalka®2 showed that many of the cal- 
cifications may arise in cysts of the plex- 
uses (Fig, 3). Taft®® and others believed that 
the underlying pathological process is a 
fibrous obliteration of the vessels of the 
villous tufts, with resultant hyaline changes 
in the tips of the tufts or the formation of 



Fig. 4. Myriads of tiny concentric bodies are shown 
entering into the formation of a calcium mass 
which grossly appeared as a small fleck of calcium 
1.5 mm. in length and 0.5 mm. in diameter. This 
formed part of the choroid calcification found in 
Case V. (Hematoxylin and eosin stain X 400.) 

cysts, while Cornil and Ranvier,^® Find- 
lay,®® and Biondi® believed that the choroid 
calcification may sometimes arise in the 
vascular segments themselves. 

The formation of bone in the choroid 
plexuses has been described by Findlay 
and Sachs and Whitney.^® Wells®® and 
Asami and Dock^ have pointed out that 
any area of calcification is likely to be re- 
placed by bone, regardless of the tissue in- 
volved, through a stimulation of connec- 
tive tissue to form bone. For the most part 
it appears that the congregation of multi- 
tudes of psammoma bodies in the expanded 
glomus to form a conglomerate calcium 
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mass accounts for the shadows most com- 
monly cast in the roentgenograms as in 
Case V (Fig. 4). 

ROENTGENOGRAPHIC DEMONSTRATION OF 
CHOROID PLEXUS CALCIFICATION 

Schiiller^® was the first to mention the 
roentgenographic demonstration of choroid 
plexus calcification. Heuer and Dandy/® 
Strom^- and O’Sullivan^® later described 
similar calcification and pointed out its bi- 
lateral occurrence. Camp’^’® has emphasized 
the importance of recognizing .choroid 
plexus calcification and differentiating it 



Fig. 5. Punctate calcium shadows in the choroid 
plexuses which have been described as resembling 
a collection of tiny glass beads. 

from a displaced calcified pineal gland or a 
tumor. The work of Dyke, Davidoff and 
Elsberg^®’’® has enabled us to recognize the 
choroid plexuses by encephalography and 
ventriculography in a large percentage of 
cases and to localize calcium shadows in 
them with a high degree of certainty. 

The incidence of choroid calcification 
recognizable by roentgen examination has 
been variously given. In a large series 
Dyke'® found that 5.1 per cent showed 
choroid calcification. Childe® reported that 
1 1.2. per cent of 1,000 cases showed calci- 
fication of the choroid plexuses while 
Schwartz®® described a 13 per cent inci- 
dence. The percentage found is greatly in- 
creased if cases below tvventy^ y^ears of age 



Fig. 6. Bilater.-il calcification in the glomera of the 

choroid plexuses of the lateral ventricles of the 

form which has been likened to a popped kernel of 

corn. 

are excluded. Beals® found that 28 per cent 
of a group over twenty years of age showed 
such calcification. 

The calcification may assume different 
forms on the roentgenograms. A common 
form is a collection of punctate shadows 
which Camp® likened to a cluster of tiny 
glass beads (Fig. 5). Dyke and DavidolP® 
described forms which they thought re- 
sembled a popped kernel of corn (Fig. 6). 
In other cases the shadows appear linear 
and crescentic (Fig. 14). In many instances 
they are a combination of several forms or 
appear as irregular amorphous solid masses 
of calcium. 

Most authors have emphasized the sym- 
metry of the calcification occurring in the 
plexuses. Beals,® Lowman and von Storch,®'' 
Vastine,®® and others, have stated that the 
two shadows of the calcified choroid glom- 
era and the pineal shadow can be consid- 
ered as being located at the angles of an 
isosceles triangle formed by drawing lines 
between these shadows on the anteropos- 
terior or posteroanterior skull roentgeno- 
gram. Although the calcification is usually 
fairly sy^mmetrical it may vary consider- 
ably in extent and density on the two sides. 
Jacobsson®^ has pointed out the importance 
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Fig. 7. Asymmetrical calcification of the choroid 
plexuses. The roentgenograms were made in the 
course of study of a case of thyroid disease. (Same 
case as Figure 6.) 

of recognizing that an asymmetrical dis- 
tribution of calcium is encountered in some 
cases (Fig. 7). Calcification may even be 
unilateral. The position of the glomera may 
vary due to atrophy or hypoplasia of one 
cerebral hemisphere. Since psammoma 
bodies can occur in all portions of the plex- 
uses it is reasonable to assume that occasion- 
ally they may attain sizable proportions 
elsewhere than in the glomera. 

CHOROID PLEXUS CALCIFICATION 
IN CHILDREN 

Calcification of the choroid plexuses may 
occasionally occur at an early age. Roth- 
stein^^ described such calcification in a 
child four years of age. The following two 
cases illustrate calcification of the choroid 
plexuses in still younger children and in un- 
usual locations. 

Case i (N.I. No. 18326). F. R., male, aged 
two and a half years. The patient was admitted 
December 18, 1933, because of convulsions 
which began at the age of ten months, and 
which were of increasing frequency. He was 
born after a prolonged labor but appeared to de- 
velop normally until the age of ten months. At 
this time he began to have convulsions and de- 


veloped a left hemiplegia. Development was 
markedly retarded. The child was unable to 
sit, walk or talk and was apathetic to his sur- 
roundings. Blood examination disclosed a slight 
hypochromic anemia. 

Roentgen examination of the skull showed no 
evidence of increased intracranial pressure. 
There was calcification in the glomus of the 
choroid plexus of each lateral ventricle and a 
calcium shadow, just to the right of the midline, 
was projected through the region of the pterion. 
Encephalograms revealed a generalized en- 
largement of the ventricular system and verified 
the presence of calcification in the choroid 
glomera. The anterior calcium shadow appeared 
to be in the anterior pattern of the plexus tissue 
near the interventricular foramina. 

The diagnosis of cerebral spastic infantile 
paralysis was made clinically. The patient’s be- 
havior was that of an idiot and he was unim- 
proved during his stay in the hospital. 

Case ii (N. I. No. 14030). B. B., female, aged 
three years. The child was admitted October 18, 
1943, because of convulsions beginning at the 
age of three months, and retarded development. 
She was born following a normal term delivery. 
On admission the child was found to be men- 
tally deficient and unable to talk. There was 
generalized muscular hypotonicity and an ataxia. 

Encephalograms showed the lateral and 
fourth ventricles to be normal in shape and 
position but slightly enlarged. The cisternae 



Fig. 8. Case i. Bilateral calcification in the glomera 
of the choroid plexuses of a child, aged two and a 
halij with calcification in the region of the inter- 
ventricular foramina. 
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pontis and magna were also rather large. Sev- 
eral calcified masses were present in the choroid 
plexuses of the lateral ventricles. One shadow 
was just to the left of the midline at the inter- 
ventricular foramina, one was in the mid-por- 
tion of the body of the right lateral ventricle 
and one was present in each glomus. 

A diagnosis of cerebral and cerebellar aplasia 
was made. The patient’s course was stationary 
during her hospital stay and she was discharged 
to enter a sanatorium for permanent institu- 
tional care. 

Discussion. Case i (Fig. 8 and 9) and 
Case II (Fig. 10) illustrate aberrant calcifi- 
cation in the choroid plexuses of very 
young children. In one instance calcifica- 
tion was present in the choroid plexus in the 
body of a lateral ventricle while in both 
cases calcification occurred in the choroid 
glomera and at the interventricular foram- 
ina. 

CALCIFICATION IN THE REGION 
OF THE FOURTH VENTRICLE 

Calcification of the choroid plexuses of 
the fourth ventricle has not been described 
in the literature to our knowledge. Jacobs- 
son®^ was also unable to find a report of 
such a case. In the following instance calci- 
fication was found in the posterior fossa in 
the region of the fourth ventricle. 



Fig. 9. Case i. Encephalogram showing the posterior 
caldum shadows to be in the choroid glomera. The 
anterior calcification appears to be in the plexus 
tissue near the interventricular foramina. 



Fig. 10. Case ii. Encephalogram of a child, aged 
three, showing bilateral calcification in the choroid 
glomera. There are rounded shadows of calcium 
density which appear to be due to choroid calcifi- 
tion in the mid-portion of the body of the right 
lateral ventricle and near the interventricular 
foramina. 

Case hi (N. I. No. 331 13). A. W,, male, aged 
fifty-three. The patient was admitted April 25, 
1937, because of severe headaches and mental 
confusion of three hours’ duration. He had 
been in good health aside from mild headaches 
which had occurred for many years. On the day 
of admission he had a sudden onset of severe 
headache followed by a severe backache and 
mental confusion. There was no loss of con- 
sciousness or convulsion. On admission the 
blood pressure was 146 systolic and 100 dias- 
tolic. The heart was not enlarged. There was a 
slight lower right facial weakness. Deep tendon 
reflexes were generally slightly hyperactive. 
Speech was slow and rather indistinct. Oph- 
thalmological examination was negative. The 
cerebrospinal fluid contained 2.08 million red 
blood cells per cu. mm. and there was 433 mg. 
of total protein per 100 cc. 

Roentgen examination of the skull was nega- 
tive except for a punctate shadow of calcium 
density in the posterior fossa near the midline 
in the region of the fourth ventricle. A diagnosis 
of subarachnoid hemorrhage of unknown origin 
was made. The patient became clear mentally 
and the facial weakness, increased reflex activ- 
ity and speech defect disappeared during the 
five weeks’ hospital stay. 

On March 31, 1943, six years after the first 
examination, the patient was in good health 
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with no complaints except for occasional head- 
aches which were promptly relieved by aspirin. 
Roentgenograms of the skull showed no change 
in the punctate shadow in the region of the 
fourth ventricle previously described. 

Discussion. Choroid calcification is ap- 
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pointed out that the psammoma formations 
are “an everyday occurrence in the region 
of the medulla oblongata where they ap- 
pear in the nipple of choroid plexus on the 
roof of the fourth ventricle” (Fig. ii). Case 
III (Fig. 12 and 13) showed roentgen evi- 
dence of a punctate calcium mass 
in the posterior fossa in this region. 
Laminagrams showing this shadow 
to be located in the mid-sagittal 
plane aided in differentiating it 
from pathological calcification in 
the cerebellum. The shadow has re- 
mained unchanged over a six year 
period of observation. 

DISPLACEMENT OF CHOROID PLEXUS 
SHADOWS BY EXPANDING 
INTRACRANIAL LESIONS . 


The use of physiologically calci- 
fied intracranial structures, espe- 
cially the calcified pineal gland, as 
landmarks in the diagnosis of brain 
\K\vo:'A tumors has been described by Naff- 
ziger,^^ Vastine and Kinney,®® 

Fig. II. Psammoma bodies In a choroid tuft of the Dyke,^® Lilja,®® and others. Newelh^ 
fourth ventricle (after Virchow). mentioned displacement of a calci- 

fied choroid glomus as an aid in the 
parently very rarely demonstrated by diagnosis of brain tumor but failed to report 
roentgen methods in the fourth ventricle in the case in the literature. Eight years later 
contrast to the frequency with which it is Lowman and von Storch®'^ formally reported 
found histologically. Virchow®* long ago for the first time such pathological displace- 
ment. Fray,^® Childe,® Pancoast, Pendergrass 




Fig. II. Psammoma bodies In a choroid tuft of the 
fourth ventricle (after Virchow). 


Fig. 12. Case III. A punctate shadow of calcification 

in the posterior fossa of a man, aged fifty-three, in Fig. 13. Case in. A mid-sagittal laminagram showing 
the region of the fourth ventricle. It has remained the punctate calcium shadow to be near the mid- 

unchanged for six years. The pineal is also calcified. line. 
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and Schaeffer/-’ Dyke/ ^ and Jacobsson^^have 
subsequently described displacement of a 
glomus by expanding intracranial lesions. 
Most of the lesions which have been re- 
ported as causing displacement of the cal- 
cified choroid glomus have been tumors 
posterior to the glomus or in the temporal 
lobe, causing forward, upward or medial 
displacement, or any combination of these 
three, as emphasized by Fray*“ and Childe.® 

Displacement of one calcified choroid 
glomus is occasionally the only evidence on 
the plain skull roentgenograms of an ex- 
panding intracranial lesion. This occurred 
in the following 2 instances. 

Case iv (N. I. No. 132^6). J. R., male, aged 
fifty-five, an American printer, was admitted 
July 27, 1943, because of headaches and failing 
vision which he had had for one month. He was 
asymptomatic until one month before admis- 
sion when he developed severe headaches, fail- 
ing memory and vision, and dizziness. He was 
unable to think of words or to express his 
thoughts. He showed mental confusion, ataxia 
and a tendency to fall backward to the right. 
There was a slight increase in deep tendon re- 
flexes on the right and a right homonymous 
hemianopsia. Papilledema was present, more 
marked on the left. 

Roentgen examination of the skull was nega- 
tive except for the abnormal anterior position 
of the calcification in the left choroid glomus. 
The pineal was calcified and was in its normal 
position. Attempted ventriculograms revealed 



Fig. 14. Case iv. Anterior displacement of the calci- 
fied left choroid glomus by a tumor. 



Fig. 15. Case iv. Attempted ventriculogram showing 
a large gas-filled cyst in the left posterior parietal 
and occipital regions. 

a globular gas-filled cyst in the left occipital 
region which was interpreted as a cystic tumor. 
There was no filling of the ventricular system. 

At operation a solid and cystic tumor was 
found in the left occipital region. Histopatho- 
logical examination of the surgical specimen 
revealed it to be a metastatic carcinoma of 
unknown origin. 

Case v (N. I. No. 16244) G. D., male, aged 
fifty-seven, an English mechanic, was admitted 
June 3, 1933, complaining of loss of memory 
and difficulty in walking of two years’ duration. 
During this same time he had suffered a per- 
sonality change. Equilibratory tests were poor. 
An increase in deep tendon reflexes and a Ba- 
binski sign were present on the right side. The 
patient was mentally deteriorated. The cere- 
brospinal fluid contained 283 and 4864 red 
blood cells per cu. mm. on two examinations 
and the total protein was 100 mg. per 100 cc. 

Skull roentgenograms showed the calcification 
in the left choroid glomus to be higher and more 
posterior than usual. The sella turcica and pos- 
terior clinoid processes appeared normal and 
the calcified pineal gland was in its normal 
position. 

On the thirteenth hospital day the patient 
developed fever and physical signs suggestive of 
consolidation in the left lung. He became pro- 
gressively worse and died on the seventeenth 
hospital day. At necropsy (Presbyterian Hospi- 
tal Autopsy No. 1 1272) a walnut-sized aneu- 
rysm of the basilar artery was found located i 
cm. anterior to its formation from the vertebral 
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Fig. 16. Case v. Unusual upward and backward dis- 
placement of the calcified left choroid glomus by 

an aneurysm of the basilar artery. 

arteries. Two-thirds of its bulk lay to the left 
of the midline. The wall of the aneurysm was 
grossly intact. A bilateral lobular pneumonia 
was present. 

Discussion. The more common type of 
anterior displacement of one calcified 
choroid glomus by a cerebral tumor is illus- 
trated by Case iv (Fig, 14 and 15). An un- 
usual occurrence of upward and backward 
displacement by an aneurysm of the basilar 
artery was present in Case v (Fig. 16 and 
17). The displaced calcified glomus is of 
interest as a diagnostic aid in Case v since 
the basilar artery lesions do not usually 
show the roentgen changes described by 
Sosman and VogU^ and Dyke’® as common 
features of internal carotid artery aneu- 
rysms. 

COMMENT 

Disturbance of the usual triangular re- 
lationship of the calcified choroid plexuses 
and calcified pineal gland has been con- 
sidered evidence of displacement by an 
expanding intracranial lesion. Varying de- 
grees of asymmetry may be observed in the 
absence of organic disease or in the pres- 
ence of hypoplasia or atrophy of one cere- 
bral hemisphere. The view of Jacobsson®^ 
that asymmetrical calcification in the cho- 
roid plexuses does not in itself permit the 
conclusion that an expanding intracranial 
lesion is present seems well founded, unless 
such asymmetry is gross. In the majority 



Fig. 17. Case v. 


of cases observed at the Neurological In- 
stitute in New York in which the plain 
skull roentgenograms liave revealed a 
definite displacement of one calcified cho- 
roid glomus other evidence of an expanding 
intracranial lesion has also been present. 

SUMMARY 

1. Calcification occurs in the choroid 
plexuses probably for the most part 
through a process of proliferation of cells of 
the pia-arachnoid followed by the forma- 
tion of a dense collagenous and fibrous re- 
ticular meshwork in which calcium salts 
become deposited. 

2. Calcification occurring in the glomera 
of the choroid plexuses in the lateral ven- 
tricles assumes various forms and is fre- 
quently asymmetrical. 

3. Two cases are described in which 
roentgenographically demonstrable choroid 
plexus calcification occurred in unusual 
positions and at very early ages (two and 
one-half and three years). 

4. One case exhibiting punctate calcifi- 
cation in the region of the fourth ventricle 
is reported. 
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5. Two cases are reported in which a dis- 
placed calcified choroid glomus was the 
only evidence on the plain skull roentgeno- 
grams of an expanding intracranial lesion. 

6. An unusual case of upward and back- 
Avard displacement of the glomus of a cho- 
roid plexus by an aneurysm of the basilar 
artery is described. 
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D iaphragmatic hemia was con- 
sidered a surgical curiosity which 
could be diagnosed only at operation or the 
autopsy table until but a comparatively 
few years ago. During the past decade, 
however, this condition has been recognized 
with ever increasing frequency until it is 
now generally accepted by clinicians as a 
relatively common cause of upper ab- 
dominal and chest complaints. Due to 
rapid improvements in roentgen techniques 
and diagnostic methods, the varied mani- 
festations and great clinical importance of 
these hernias are becoming more widely 
understood and appreciated. The tremen- 
dous increase in the numbers of cases of 
diaphragmatic hernia of various types ap- 
pearing both in the roentgenologic litera- 
ture and other medical journals is not due 
to an actual increase in incidence, but 
rather to the fact that both clinicians and 
roentgenologists now realize that a hernia 
may be present in every case presenting 
atypical, recurrent or persistent upper ab- 
dominal and thoracic complaints; and 
along with this increasing awareness, more 
thorough search is made for this condition 
in all obscure cases. Many patients have 
been saved from exploratory operation or 
prolonged treatment for neurosis and other 
incorrectly diagnosed conditions by the 
roentgen demonstration of a diaphragmatic 
hernia which adequately explained the 
bizarre symptomatology. 

Diaphragmatic hernia is defined as the 
protrusion of any abdominal viscus into 
the thoracic cavity through an opening in 
the diaphragm. The defect may be the re- 
sult of imperfect development, anatomic 
weakness, or trauma, and ma)^ be either 
congenital or acquired. Practically every 
organ of the abdomen and pelvis except 
the rectum, bladder and genitalia has been 
reported as occurring in hernia. Hernias 
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involving the diaphragm always take place 
in an upward direction because of the pres- 
sure relationship on the two sides of the 
diaphragm, there being a positive pressure 
in the abdominal cavity while a negative 
pressure is normally present in the thorax. 

There are numerous types of diaphrag- 
matic hernia and the classification of these 
lesions is difficult and not yet entirely 
satisfactory. This is due to the fact that 
previous writers have used different sys- 
tems of nomenclature and various methods 
of classification. However, the following is 
suggested because of its simplicity and 
comprehensiveness : 

A. Non-traumatic 

1. Congenital (due to embryonic defect) 

a. Esophageal hiatus 

b. Pleuroperitoneal foramen of Boch- 

dalek 

c. Dome of diaphragm 

d. Foramen of Morgagni 

e. Absence of a portion of the dia- 

phragm 

2. Acquired 

a. Esophageal hiatus 

b. Pleuroperitoneal foramen 

c. Foramen of Morgagni 

B. Traumatic 

1. Blows to abdomen 

2. Penetrating wounds 

j. Perforation of subphrenic abscess or 
empyema 

A brief review of the anatomy will assist 
in clarifying the pathogenesis of the vari- 
ous types of hernia. The diaphragm is 
a dome-shaped, musculofibrous septum 
which serves to divide the thoracic and 
abdominal cavities. It is composed of three 
groups of muscular fibers which originate 
peripherally from the circumference of the 
thorax and converge to be inserted into a 
central tendon. The muscular portions are 
grouped as follows: (i) the sternal part 
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Fig. \A. Parasternal diaphragmatic hernia. May 2j, 
1934. Female, aged sixty-four. She has 3 children 
living and well. Patient entered the hospital com- 
plaining of rectal bleeding of five years’ duration. 
Also has gas on stomach, aggravated by eating. 
Hysterectomy performed thirteen years previ- 
ously. Barium enema studies reveal a parasternal 
diaphragmatic hernia and colitis. Roentgeno- 
gram of the chest shows a rounded area of mottled 
density in the right lower lung field. The heart 
shadow is displaced slightly to the left. The loop 
of bowel in the thoracic cavity contains gas, pro- 
ducing an area of increased radiance in the para- 
vertebral portion of the right middle and lower 
[i^lung field. 

arising from the posterior surface of the 
tip of the sternum; (2) the costal portion, 
originating from the medial surface of the 
cartilages and the six lower ribs on each 
side, and (3) the lumbar part, which arises 
from the lumbocostal arches and crura. 

The diaphragm is pierced by three large 
openings — the aortic, the esophageal, and 
the vena caval. The aortic hiatus lies 
slightly to the left of the midline and just 
anterior to the first lumbar vertebra. The 
esophageal hiatus is at the level of the tenth 
dorsal vertebra and is above, in front, and 


to the left of the aortic hiatus. The vena 
caval foramen lies at the level of the fibro- 
cartilage between the eighth and ninth 
dorsal vertebrae and is anterior and to the 
right of the esophageal hiatus. Failure of 
fusion of the costal and lumbar portions of 
the diaphragm results in a persistent pleu- 
roperitoneal hiatus or foramen of Boch- 
dalek. Lack of fusion of the sternal and 
costal portions forms the so-called foramen 
of Morgagni with development of the para- 
sternal diaphragmatic hernia, in which we 
are particularly interested in the present 
discussion. 

However, even under normal conditions, 
the so-called Larrey’s spaces, which cor- 
respond anatomically to the site of the 
foramen of Morgagni, form congenitally 
weak areas in the diaphragm which may 
predispose to herniation. These spaces are 



Fig. iB. Same as Figure lA, 'lateral projection. 
May 21, 1934. The rounded density at the right 
base lies well anteriorly, the characteristic picture 
in parasternal diaphragmatic hernia. The gas- 
containing loop of bowel is seen in the anterior and 
superior portions of the mass in the right lower 
lung field. 
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small, bilaterally symmetrical triangles de- 
limited anteriorly by the sternum, medially 
by the sternal portion of the diaphragm, 
and laterally by the costal portion of the 
diaphragm in the region of its attachment 
to the seventh costal cartilage. They lie 
with their apices directed toward the cen- 
tral tendon of the diaphragm and their 
bases at the costal margins adjacent to the 
xiphoid. Deficiencies in the diaphragmatic 
musculature are normally present in these 
triangles, the spaces being occupied by 
areolar and connective tissue with a cover- 
ing of pleura and pericardium superiorly 
and peritoneum inferiorly. In some in- 
stances, the sternal attachment of the 
diaphragm is entirely absent and the two 
triangles of Larrey fuse into a single large 
defect behind the sternum and costo- 
chondral junctions with the formation of a 
large opening through which herniation 
may readily occur. 

Morgagni first recorded a case of hernia 



Fig. iC. Same as Figures lA and iJ 9 . January 24, 
1941. Barium enema studies, posteroanterior pro- 
jection. The herniated loop of bowel is filled par- 
tially with barium mixture and partially with air. 
There is upward and medialward displacement of 
the cecum and ascending colon. 



Fig. iD. Same as Figures lA, \B, and \C. January 
24, 1941. Opaque enema, lateral projection. The 
barium filled colon loop above the diaphragm lies 
well anteriorly, the greater portion of the mass 
being made up of soft tissues (omentum, etc.). 
This patient was under observation for almost 
seven years with no demonstrable change in the 
hernia. 

through the right side of the diaphragm 
anteriorly in 1769. The number of reported 
cases remains extremely small, however. 
During the years 1930-1941, Harrington^ 
states that only 24 cases of parasternal 
diaphragmatic hernia were reported. Mor- 
ton^ in 1939 found a total of 120 cases of 
parasternal hernia recorded in the litera- 
ture. Their rarity makes them of particular 
interest and also stresses the importance of 
a clear and thorough understanding of their 
manifestations lest they be diagnosed in- 
correctly or overlooked entirely. It is our 
impression that cases of parasternal dia- 
phragmatic hernia have frequently been 
misinterpreted as thoracic neoplasms and 
that there are actually many more cases 
in existence than the number of recorded 
cases leads one to believe. Of particular 
significance in this respect is the fact that 
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Fig. "lA. Parasternal diaphragmatic hernia. January 
II, 1941. Female, white, married, aged sixty-five. 
Patient stated she had 21 pregnancies and has 12 
living children. For several years, she has suffered 
with gas, indigestion, and pain in the abdomen and 
lower back. Six weeks prior to admission, she de- 
veloped marked anorexia and nausea with dyspnea 
on exertion. Opaque enema studies show a portion 
of the transverse colon lying in the thoracic cavity, 
the pathognomonic finding in parasternal dia- 
phragmatic hernia. 

in many instances the condition presents 
a characteristic roentgen appearance and 
the diagnosis can be established by roent- 
genography and roentgenoscopy of the 
thorax. 

We shall attempt in this brief discussion 
to stress the salient features of the roentgen 
findings which should direct the observer’s 
attention to the possibility of the presence 
of this condition and enable him to estab- 
lish a positive diagnosis of a parasternal 
herniation. We have made the diagnosis in 
6 instances, the majority of the cases hav- 
ing been first demonstrated by roentgenog- 
raphy of the chest and definitely con- 
firmed by studies of the gastrointestinal 
tract. Since the protrusion of the abdominal 


organs into the right chest cavity is apt to 
interfere with expansion of the inferior 
portions of the lungs and disturb respira- 
tory activity, the clinician focuses his at- 
tention on the chest. Likewise, as the 
hernia produces a shadow at the base of 
the lung, the roentgenologist is prone to 
consider that he is dealing with a pulmo- 
nary neoplasm and fails to diagnose the real 
cause of the condition unless he is alert to 
the possibility of a parasternal hernia. 

It is not universally agreed whether 
these hernias are congenital or acquired. 
However, they are doubtless on a funda- 
mental biologic basis and are herniations 
either through a congenital defect in the 
diaphragm or the result of faulty attach- 
ment of the diaphragm anteriorly. There 
is usually a peritoneal covering, as proved 
both by autopsy and at operation, in- 
dicating that the peritoneum had been 
completely formed and had closed off the 
abdominal cavity from the pleural space 
before the hernia had developed. It is riot 
possible to explain the occurrence of this 



Fig. iB. Same as Figure iA. Opaque enema, lateral 
projection, illustrating that the herniated loop of 
colon does not comprise the entire chest mass. 
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lesion on the basis of faulty fusion or mal- 
formation of the various components of 
the diaphragm. The round and falciform 
ligaments of the liver are usually found in 
the peritoneum forming the sac, indicating 
that there is a relationship between the 
occurrence of the abnormal opening in the 
diaphragm and the rotation of the liver 
into the right side of the abdomen during 
embryonic development. These hernias oc- 
cur more frequently on the right side be- 
cause of the more extensive attachment of 
the pericardium to the left anterior chest 
than to the right. 

As previously mentioned, the incidence 
of parasternal hernias is very low and they 
are among the least frequently diagnosed 
diaphragmatic hernias. The Mayo Clinic^ 
figures on the relative incidence were as 
follows : 

Cases 


Hiatus type 217 

Traumatic 40 

Congenital defect 5 

Foramen of Bochdalek 4 

Foramen of Morgagni 4 



luG. cC. Same .-is Figures 2^ and 2B. Lateral view 
of the chest, demonstrating the mass in the 
antero-inferior portion of the chest. 



Fig. 2D. Same as Figures 2^, 2B, and 2C. Roentgen- 
ogram of the stomach, duodenum, and proximal 
loops of small intestine, revealing that these por- 
tions of the intestinal tract are not involved in 
the hernia. 

In the 4 cases of hernia through the fora- 
men of Morgagni in this series, the lesion 
extended into the right side of the chest, 
although in 3 it also extended beneath the 
sternum. These patients presented com- 
plete hernial sacs and the round and falci- 
form ligaments were involved in the peri- 
toneal sacs. 

Jenkinson and Roberts^ in a series of 100 
cases found the following distribution: 


1. Congenital Cases 

Hiatus 78 

Right side 2 

Left side 5 

2. Traumatic r 

3. Eventration 4 

4. Short esophagus 5 

5. Absence of diaphragm 4 

6. Thoracic stomach i 


These lesions have been found at all 
periods of life from a few days after birth 
to well into old age. There is no particular 
sex incidence. The contents of the hernia 
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usually comprise omentum and trans- 
verse colon; less frequently the ascending 
colon, cecum, appendix, and terminal ileum 
are also in the hernia. 

The symptomatology varies very widely. 
In many there are no complaints referable 
to the lesion and the hernia is found during 
routine roentgen studies or at autopsy. In 
others, there may be symptoms of varying 
degrees of severity which may simulate 
ulcer or gallbladder disease, or be bizarre 
and atypical. Severe constipation is often 
noted. Strangulation and obstruction, in- 
termittent or recurrent, are relatively com- 
mon and are reported in 10 to 15 per cent 
of the patients. Chest complaints include 
cough, dyspnea, and precordial pain. Fre- 
quently the symptoms are referred entirely 
to the chest, and there is mechanical inter- 
ference with breathing and lung expansion. 
The discovery of the large mass in the 
chest is thus very apt to result in an er- 
roneous diagnosis of neoplasm of the lung. 

On physical examination, there is usually 
dullness over the anteromedial portion of 
the right lower chest, occasionally extend- 
ing into the right axilla. Tympany may be 
present instead of dullness, however, if the 
herniated bowel loops are distended with 
gas. A succussion sound synchronous with 
the heart beat may occur. Borborygmi may 
rarely be heard. The heart may be dis- 
placed to the left. 

On roentgen study of the chest, there is 
density over the lower portion of the right 
lung field in the region adjacent to the 
heart border and extending laterally a 
variable distance, in some instances en- 
tirely across the chest to the axillary bor- 
der. This density may be uniform if the 
hernia contains only omentum or gut 
which is filled with fluid. In this case, there 
is obscuration of the outlines of the right 
diaphragm, lower ribs, and heart border. 
The density is usually rounded and pre- 
sents sharply defined borders. If the colon 
loops contain gas, there is increased radi- 
ability over portions of the mass and 
colonic haustration may be demonstrable, 
which is pathognomonic of this condition 


and permits of a definite diagnosis of para- 
sternal diaphragmatic hernia. In the lateral 
projection, the mass occupies the anterior 
and mid-portions of the right lower lung 
field and presents rounded, smooth superior 
and posterior margins; the anterior border 
merges with the shadow of the anterior 
chest wall. In every case with this type of 
shadow, the possibility of parasternal her- 
nia must be definitely considered in the 
differential diagnosis aqd should be made 
as a tentative diagnosis until proved other- 
wise. The mass does not pulsate and cannot 
be separated from the right border of the 
heart shadow. Fluid levels present within 
the colonic loops may closely simulate en- 
capsulated pleural fluid or abscess. Atelec- 
tasis of the right middle lobe was present 
in the case reported by Colmers.^ 

Barium meal and opaque enema studies 
are of the utmost importance in the demon- 
stration of this lesion and should be used 
in all. suspected cases. If the omentum 
only is present in the hernia, there may be 
only varying degrees of upward and medial- 
ward displacement of the right colon, 
hepatic flexure, and transverse colon. In 
cases with actual herniation of the colon, 
there is a large loop of transverse colon 
lying above the diaphragm with displace- 
ment of the adjacent portions of the colon 
toward the midline and the upper abdomen. 
The site of the hernia is usually at or 
slightly to one side of the midline. There 
may be separation of the afferent and ef- 
ferent loops. Narrowing of the colon at the 
point of passage through the opening in 
the diaphragm is frequently seen. The 
stomach and jejunum are not involved in 
the hernia and are in normal position. 
Roentgenograms in the lateral projection 
show that the herniated loops lie well an- 
teriorly in the chest just behind the ster- 
num and costochondral region and are 
narrowed, particularly at the points of 
passage through the diaphragm, as noted 
above. 

Treatment is conservative and expectant 
in most instances. The condition may exist 
for many years with no complaints refer- 
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able to the hernia and no apparent pro- 
gression of the lesion. If incarceration or 
strangulation takes place, surgery is indi- 
cated unless relief is promptly obtained by 
enemata and other conservative measures. 
Surgery has been resorted to successfully 
in numerous instances. 

CONCLUSIONS 

Parasternal diaphragmatic hernia is a 
relatively rare lesion but is of unusual 
interest to the roentgenologist as he is 
usually the only one capable of demon- 
strating the condition prior to operation or 
autopsy. 

The hernia can frequently be diagnosed 
by anteroposterior and lateral roentgeno- 
grams of the chest. The presence of gas- 
filled loops of colon above the diaphragm 
in the right lower lung field is pathog- 
nomonic. The occurrence of a rounded mass 
in the anterior portion of the right lung 
field inferiorly and adjacent to the heart 


border requires that parasternal hernia be 
considered the diagnosis until it is proved 
otherwise. 

The transverse colon and omentum are 
usually found in the hernia, although other 
portions of the intestines may also be 
present. There is narrowing of the loops of 
colon at the points where they pass through 
the diaphragm. 

Barium enema studies are more satis- 
factory than the opaque meal examination 
in the demonstration of the lesion. 
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BILATERAL CONGENITAL FUSION OF CARPAL 
CAPITATE AND HAMATE 
A CASE REPORT 
By EDGAR H. WHITE, M.D. 

CINCINNATI, OHIO 


B ilateral congenital fusion of the 
carpal capitate and hamate appears to 
be a rare anomaly if judged by the number 
of reported cases. Kanavel’s comprehensive 
review of anomalies of the hand published 
in 1932 fails to mention a single instance of 
such a lesion and there is no record of any 
similar case in recent years. 

Primitive digitate vertebrates possess a 
distal row of five carpal bones which is re- 
duced to four as the mammal level is 
reached, e.g., the rabbit, the fourth and 
fifth primary elements (ulnar) fusing to one 


carpus which articulates with the base of 
both fourth and fifth metacarpals. A simi- 
lar state exists in some reptiles and amphib- 
ians. 

According to F. W. Jones, the human 
carpal bones are in an extremely primitive 
condition from a phylogenetic standpoint. 
It is interesting to speculate as to whether 
fusion of the carpal capitate and hamate 
represent a phylogenetic advance.- Jones 
quotes Bardeleben and Weidersheim as be- 
lieving that seven represent the ancestral 
number of primitive digits and that penta- 



Fig. I and 1. Ewing’s tumor of the upper right tibia. Metastases were found in the pelvis and chest. 
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Eig. 3. Centers of ossification for capitate and hamate approximately normal size for age level despite fusion. 
Ossification of carpus reveals normal maturity except for accessory center in right scaphoid. 



dactylism represents a reduction rather 
than a subdivision of one primary digit. 
Any reduction in the number of carpal 
bones under this theory would thereby be 
considered a phylogenetic refinement. 

CASE REPORT 

L. R., white male, aged nine, entered Chil- 
dren’s Hospital, Service of Dr. Paul W. Sutton, 
on March 21, 1942, because of a painful tumor 
over the right upper tibia. He first complained 
of pain just below the knee in September, 1941, 
at which time he had a low grade fever. He suf- 
fered with recurrent attacks of pain and fever 
until January, 1942, when swelling over the leg 
was observed. The pain and swelling had in- 
creased to such an extent as to prevent walking 
during the exacerbation. There was no weight 
loss and the remainder of the history was non- 
contributory, except that the child was obvi- 
ously feeble minded. Kahn and Wassermann 
tests were negative. Roentgenograms (Fig. i 
and 2) suggested Ewing’s tumor or osteomyeli- 


tis, more likely the former, so that roentgen 
examination of the entire skeleton was carried 
out at which time the anomalies of the carpal 
bones of both wrists were noted (Fig. 3). 
Biopsy of the tibia was done on March 27, 
1942. The sections were examined by Dr. James 
Ewing who made a diagnosis of endothelioma. 
After an extensive course of roentgen therapy 
and in the absence of evidence of metastases, a 
mid thigh amputation was done on June 13, 
1942. Another roentgen examination in October, 
1942, revealed multiple chest metastases. 

Roentgenograms of the wrists of both mother 
and father were normal. . 

709 Carew Tower, 

Cincinnati, Ohio 
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A VERTEBRAL ANOMALY: PROBABLE PERSISTENT 
NEUROCENTRAL SYNCHONDROSIS 


By HERMAN 

PHILADELPHIA, 

"D ECENTLY I had the opportunity of 
examining i patients who presented an 
identical spinal anomaly, and because a 
careful search of the literature failed to re- 
veal any illustration or definite description 
of this condition, it was regarded as worthy 
of being recorded. In both instances the 
findings were incidental and had produced 
no symptoms. 

Case i. G. V., a white girl, aged twelve, had 
had epilepsy following a post-measles en- 



Fig. I. Case i. 


cephalitis at the age of seven. There were no 
symptoms referable to the spine or spinal nerve 
distribution. There was no history of injury to 
the spine. 

Figure i is an anteroposterior view of the up- 
per dorsal spine. It shows a slight broadening of 
the third dorsal vertebra with a narrowing of 


:. MARCH, M.D. 

PENNSYLVANIA 

the intervertebral space between the third and 
fourth dorsal vertebrae. When, however, the 
tube is angled 10 degrees toward the feet, as in 
Figure 2, there is seen a diagonal radiolucent 
line traversing the upper right margin of the 
third dorsal vertebra. The projection creates an 
illusion of seeming fusion of the bodies of the 
third and fourth dorsal vertebrae. The spinous 
process of the third dorsal vertebra is hypo- 
plastic, but there is no spina bifida. An antero- 
posterior view of the cervical spine also showed 
this defect in the third dorsal vertebra, as might 
be expected, since the rays reaching this ver- 
tebra would be caudad. Figure 3 is a lateral 
view of the upper dorsal region. It shows the 
narrowing of the intervertebral disc between 
the third and fourth dorsal vertebrae. 

Case ii. V. S., female, white, aged twenty- 
one, was in an automobile accident shortly be- 
fore being examined, She gave no previous his- 



Fig. 2. Case i. 
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tory of injury. She had considerable pain, and 
the roentgen examination showed an anterior 
wedging of the third dorsal vertebra, plus a 
fracture of the superior surfaces of the fourth 
and fifth dorsal vertebrae and a fracture of the 
left transverse process of the fifth dorsal. In ad- 
dition, there were marked hypertrophic spurs 
between the third and fourth dorsal vertebrae 



Fig. 3. Case i. 


and a sharply localized kyphos in this region, 
shown in Figure 4. 

In this case, an anteroposterior view of the 
upper dorsal region (Fig. 5), shows the same 
type of radiolucent line separating the left up- 
per lateral corner of the body of the second dor- 
sal vertebra. It is visualized in the anteroposte- 
rior view without angling of the central ray be- 
cause the vertebra is angulated forward by the 
kyphos just below it. Note that in each instance 
the separated corner of the body of the verte- 
bra is slightly elevated, producing a slight tilt- 
ing of the superior surface of the vertebra and a 
consequent slight localized scoliosis. In this 
case, also, there is a false appearance of fusion 
of the involved vertebra and the one next be- 
low, owing to the non-perpendicular angle of 
incidence of the rays plus the actually narrowed 



Fig. 4. Case n. 



Fig. 5. Case 11. 
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intervertebral disc space that is present here. 
In oblique views of the upper dorsal spine, the 
defect in question could not be visualized. A 
planigraphic study shows that the defect, 
slightly curved with convexity downward and 
inward, lies posteriorly in the body. 

In the cases that have been presented, 
the defect is located on the left side in one 
case and on the right side in the other, and 
the appearance of one is almost a mirror 
image of the other. In both cases the in- 
volved upper lateral angle of the vertebral 
body has become somewhat overdeveloped 
and more prominent than normal, causing 
a slight tilting of the superior surface of the 
body of the vertebra. In both instances, the 
affected vertebra was associated with some 
abnormality of the intervertebral disc just 
beneath it, consisting chiefly of narrowing, 
and in both cases the spinous process of 
the involved vertebra was hypoplastic. In 
both, the upper dorsal region of the spine 
was involved. And, in both cases, in order 
for the defect to be visualized, the incident 
beam had to traverse the vertebral body 
in a somewhat caudal direction with respect 
to its sagittal axis. 

The interpretation of the appearance de- 
scribed in these 2 cases lies between an 
acquired defect such as a fracture and a 
developmental anomaly. The chief evi- 
dence for this being a fracture is that the 
defect does not correspond exactly with any 
recognized developmental structure. The 
evidence against this being a fracture is as 
follows: (i) Whenever a rigid arch is 
broken, two sites of fracture must ordinar- 
ily occur. (2) The appearance is not that of 
a fracture. The margins of the defect show 
a narrow uniform zone of increased density, 
a bony cortex, such as occurs in a per- 
sistent ununited epiphysis. (3) Both cases 
showed no change after a considerable in- 
terval of time (fourteen months in Case i 
and five months in Case n). If this were a 
fracture, then with the rigid fixation that 
the mechanics of the arch would provide, 
one would certainly expect union to occur. 
Even if one postulates non-union in such a 
fracture, changes such as increased peri- 


focal sclerosis, external callus, hypertrophic 
exostoses, etc., should occur, and abso- 
lutely no change occurred in the time inter- 
vals noted. (4) There is no history of trau- 
ma in either case (in Case ii the known 
injury could not have produced a fracture 
that looked old immediately following that 
trauma). (5) The involved angle of the ver- 
tebral body is overdeveloped. There should 
have been no change if the defect were a 
fracture. (6) The symmetrical placement 
and appearance in the 2 cases favors a de- 
velopmental defect rather than a fracture. 
(7) While the associated narrowing of the 
subjacent intervertebral disc could be trau- 
matic, the associated hypoplastic (or ab- 
sent) spinous process in each case favors the 
lesion being developmental. 

In order to discuss the defect from the 
standpoint of a developmental anomaly, a 
brief consideration of the ossification of the 
vertebra will be helpful. The vertebra is 
derived from six primary cartilaginous cen- 
ters. There are two paracentral centers for 
the body, one for each half of the neural 
arch and one for each costal process. Ossi- 
fication takes place in a corresponding man- 
ner, although the two lateral centers of the 
body fuse early and so quickly that it is 
generally stated that the body arises from 
one center of ossification. Transitory ceph- 
alad and caudad centers may also be pres- 
ent at the beginning, but these also rapidly 
fuse ordinarily. Recently Ehrenhaft has 
presented evidence of an anterior and a pos- 
terior center of ossification in the body, 
which also quickly fuse. It is thus seen that 
there is a multicentric origin of ossification 
of the vertebral body, following a certain 
pattern, but ordinarily these multiple cen- 
ters rapidly fuse to form a single center. 
Failure of fusion of certain of these centers 
or their failure of development results in 
some well known vertebral anomalies, such 
as anterior spina bifida and hemivertebra. 
The ossified lateral halves of the neural 
arch generally fuse by the end of the first 
year of life. The neural arch fuses with the 
body of the vertebra between the ages of 
three and six years. However, tJ^e ossifica- 
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tion center (or centers) of the body does not 
give rise to the whole of the body, since the 
posterior lateral portions of it (about one- 
sixth) are ossified by extensions of the 
neural arch ossification centers. The car- 
tilage zone that is interposed between the 
ossification center of tlie body and that of 
the neural arch extension on each side is 
known as the neurocentral synchondrosis. 

This synchondrosis runs vertically 
through practically the entire height of the 
vertebral body, even though the pedicle of 
the vertebra arises from the superior por- 
tion of the posterolateral aspect of the 
body. As a result, roentgenograms taken of 
the dorsal spine of two and three year old 
boys, directing the central ray from 10 to 
25 degrees caudad did not reveal any defect 
resembling that described above, and this 
lack of visualization is what one would ex- 
pect, since the synchondrosis runs verti- 
cally and would not be in the plane of the 
central rays. 

The evidence for this defect being a de- 
velopmental anomaly has already been pre- 
sented above in the arguments against its 
being a fracture. The fact that it runs di- 
agonally caudad through the superior pos- 


terolateral aspect of the vertebral body in- 
stead of vertically through it is the chief 
objection against concluding that it repre- 
sents a persistent ununited neurocentral 
synchondrosis. In order to consider it as 
such an anomaly, one must postulate that 
the disturbance that prevents fusion also 
causes an oblique placement of the syn- 
chondrosis. This is not improbable, and 
until a specimen of sucli a vertebra is avail- 
able for pathological study, an interpreta- 
tion of the defect being reported here as a 
persistent ununited neurocentral synchon- 
drosis seems to be a justifiable working hy- 
pothesis. 

SUMMARY 

Two cases of a hitherto unreported ver- 
tebral anomaly, probably a persistent neu- 
rocentral synchondrosis with some associ- 
ated slight changes, are presented, with a 
discussion of the condition. 

The .nuthor wishes to express his th.inks to Dr. 
O. V. Batson, Professor of Anatomy in the Graduate 
Scliool of Medicine of the University of Pennsyl- 
vania, for his helpful suggestions. 

Medical Tower, 

255 South 17th St., 

Philadelphia, Pa. 
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By CAPTAIN E. ADDINGTON, LIEUTENANT P. RUSK, LIEUTENANT W. COHEN 

Medical Corps, Army of the United States 


TAIVERTICULA of the trachea are in- 
frequent coincidental findings at ne- 
cropsy and are rarely diagnosed clinically. 
The limited number of cases reported in 
the literature have been described under 
various descriptive titles such as aerocele, 
bronchocele, tracheaectasy, tracheal hernia, 
and tracheaectasis. 

The “aerial goitre” was familiar to ob- 
servers as early as the fifth century. Most 
of our knowledge of this abnormality of 
the trachea was known prior to the present 
century. This is interesting when one re- 
calls that much of the progress in the diag- 
nosis of diseases and anomalies of this 
portion of the respiratory tract has been 
made in the past twenty years. 

The case which is reported below is an 
excellent example of the truth of the old 
adage that “all that wheezes is not as- 
thma.” This patient was hospitalized be- 
cause of choking spells, dypsnea, and 
wheezing with a clinical diagnosis of as- 
thma. 

CASE REPORT 

A white male, aged thirty-two, was admitted 
to the hospital on July i, 1943, complaining of 
choking, coughing and shortness of breath. 

For the past eight or nine years this patient 
had had repeated episodes of coughing, wheez- 
ing, and shortness of breath, all of which oc- 
curred in the fall and winter months. 

In the summer of 1942, he developed an up- 
per respiratory infection associated with blood- 
streaked sputum. He was actually ill for only a 
few days. Following this illness, he felt well un- 
til December, 1942, when his symptoms of 
coughing, choking sensation and shortness of 
breath became more constant. 

He never noticed chills, fever, chest pain, or 
expectoration of any type. On occasions, he 
would be awakened in the night because of 
coughing and shortness of breath. 

His family history was of no clinical signifi- 
cance. He had an appendectomy in 1938; other 


than this there had been no illness requiring 
medical attention. 

Physical findings on admission to the hospital 
showed the patient to be well developed and 
fairly well nourished. He was short of breath on 
moderate exertion. There was no cyanosis. No 
masses could be palpated in the neck. The 
thorax appeared to be disproportionately large 
in the anteroposterior diameter as compared 
with the transverse diameter, and displayed a 
diminished visible expansion on inspiration. 
There were rhonchi heard both on inspiration 
and expiration diffusely disseminated through- 
out both lung fields. The heart showed no ab- 
normalities. The blood pressure was 120/80, the 
pulse was regular. The remainder of the ex- 
amination was normal. 

Laboratory findings were essentially normal. 
Numerous sputum examinations were negative. 
The patient was tested by the scratch method 
with many of the more common allergens, and 
no significant reactions were noted. 

Roentgen examination of the chest revealed 
a slight increase in radiability of both lung fields 
and low flattened diaphragms consistent with 
the diagnosis of moderate emphysema. A bron- 
chogram (Fig. i) showed a cylindrical bronchi- 
ectasis of the medial basilar bronchi of both 
lower lobes. There was also a saccular type of 
dilatation of the upper third of the trachea 
(Fig. 2) beginning approximately 4 cm. distal to 
the larynx. The air-filled diverticulum meas- 
ured 5 by 4 by 5 cm. in size and originated from 
a wide neck at the posterior right lateral por- 
tion of the trachea. This saccular dilatation 
displaced the barium-filled esophagus (Fig. 3) 
to the left and posteriorly. There was also 
moderate narrowing of the lumen of the esoph- 
agus in this area: this, however, was not suffi- 
cient to obstruct the flow of thick barium mix- 
ture. The lumen of the entire trachea distal to 
the diverticulum was 5 to 8 mm. wider than 
normal. There was definitely some redundancy 
of the trachea, more obvious just distal to the 
tracheocele. 

Bronchoscopic examination revealed ap- 
proximately the above findings. The entire sac 
appeared to be covered with normal tracheal 
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epithelium, and there was no evidence of re- 
tained secretion in the diverticulum. The open- 
ing of the saccular dilatation into the lumen of 
the trachea was almost as large as the sac it- 
self. 

While in the hospital, his course was unevent- 
ful, and his symptoms were fairly well con- 
trolled with bed rest and sedatives. 

COMMENT 

Chiari^ carefully studied both grossly 
and microscopically 5 cases presenting 



Fig. I. Posteroanterior bronchogram showing the 
cylindrical bronchiectasis of the medial basilar 
bronchi of both lower lobes. 

small diverticula of the trachea at ne- 
cropsy. These all occurred on the right side 
of the trachea between the seventeenth and 
twenty-second tracheal rings and the larg- 
est measured 6 mm. in width and 12 mm. 
in length. He was inclined to believe that 
all of these cases were congenital in origin, 
and that diverticula of this type were 
found at the sites where supernumerary 
bronchi were prone to occur. However, he 



Fig. 2. Left anterior oblique view demonstrates the 
tracheocele (arrow). 



Fig. 3. Air-filled tracheocele anterior to the barium- 
filled esophagus. 
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was reluctant to exclude the possibility 
that diverticula of the trachea could occur 
by the combination of infection in the mu- 
cous glands and increased intrabronchi al 
pressure produced by a chronic ' cough. 
Choruzenko’s^ case illustrated this possi- 
bility. 

Miller,'* in his excellent histologic study 
of the trachea, describes the posterior wall 
of the trachea as composed of isolated bun- 
dles of trachealis muscle bridging the cornu 
of the semi-rings of the trachea. Between 
bands of muscle lie relatively amuscular 
areas. Development of small diverticula in 
these amuscular areas seems quite feasible, 
especially should there be infection of the 
mucous membrane and chronic cough with 
resulting episodes of markedly increased 
intrabronchial pressure. Kahlstrom^ re- 
ported a case where the patient had a 
chronic cough and physical and roentgeno- 
graphic evidence of chronic pulmonary in- 
fection, At necropsy a series of diverticula 
were found along the posterior portion of 
the trachea and larger bronchi in the inter- 
cartilaginous amuscular areas, the largest 
of which measured 7 mm. in depth. 

Stibbe® states that the congenital type 
have narrow mouths, and the acquired 
type a wide mouthed orifice. According to 
his criteria, the case we have reported 
would be of the acquired type, and this 
might seem to be borne out by other evi- 
dence of infection of the tracheobronchial 
tree. However, one cannot forego the 
thought that were not the infection pre- 
ceded by an inherent weakness of the pos- 
terior tracheal musculature, this tracheo- 
cele might never have developed. It is also 


interesting to speculate as to whether or not 
the enlargement of the entire trachea was 
congenital or acquired and also what part, 
if any, this played in the production of the 
large diverticulum. 

Olmer, et al.^ described a diffuse dilata- 
tion of the trachea in a case that is very 
similar to ours. Their patient, however, had 
no tracheal diverticulum or bronchial le- 
sion. 

With the more common use of the bron- 
choscope and bronchography, other lesions 
of this type will be found and studied. 

SUMMARY 

A case of tracheocele is presented and its 
probable pathogenesis is discussed. This 
case was considered to be primarily a con- 
genital defect in the posterior tracheal mus- 
culature, with production of a diverticulum 
by increased bronchial pressure produced 
by coughing. 
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RADIOTHERAPY IN DUPLAY’S DISEASE 
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T he roentgen examination of the shoul- 
der reveals, not uncommonly, the pres- 
ence of calcium salts in the periarticular 
soft tissues, frequently between the acro- 
mium and the head of the humerus. 

These shadows were first described by 
Painter in 1907. Other investigators (Berg- 
man, Stieda, and others) described them 
as simple calcareous deposits in tlie soft 
tissues. 

According to various authors the calcifi- 
cation results from “bursitis” (Codman, 
Buchner, and others), whence the name of 
“bursitis deltoidea” or “bursitis calcarea.” 

Others regard the disease as being a cal- 
cified periostitis (Painter, Haenisch, Dick- 
son, Crosby). 

Mayer, as well as many others, has 
identified this morbid condition with that 
described by Duplay in 1870 under the 
name of “scapulohumeral periarthritis.” 

Similar shadows were observed in differ- 
ent articulations other than those of the 
shoulder by Schmidt, Stegemann, and 
others. 

In 1929, Sandstrbm described his ob- 
servation at the Hospital Maria in Stock- 
holm, to show that the calcareous shadows 
are found in other articulations, but less 
frequently than in the shoulder. 

In all the articular localizations there are 
perfectly analogous local symptoms. Ac- 
cording to his opinion the condition is a 
clinical entity for which he proposed the 
designation of “peritendinitis calcarea.” 

Some details about the localization of the 
calcareous deposits are still controversial. 
The majority of authors are of the opinion 
that calcification takes place in tendons and 
tendinous tissues, and that the bursa is 
secondarily involved by inflammatory re- 
action, generally remaining free from cal- 
careous accumulation. 

^ According to Garnett’s opinion, the le- 
sion begins with a tendinitis which ends in 
local necrosis and posterior calcification. 


ETIOLOGY 

Regarding the etiology of Duplay’s 
disease, authors difTer in their opinions; 
many causes have been considered but no 
agreement has yet been reached. 

For a long time it was believed that trau- 
matism was an important causative fac- 
tor, but actual observations do not confirm 
this point of view, the traumatism being 
merely regarded, in some cases of the dis- 
ease, as a simple incidental agent. 

It is of interest to draw attention to the 
similarity existing between this disease and 
that of Pellegrini-Stieda,i,e., post-traumatic 
para-articular ossification of the knee joint. 

Unaccustomed and exaggerated exercise 
has also been pointed out as a cause. We 
have even seen cases in which a simple 
quick movement has caused the appearance 
of the typical symptomatology. 

Codman asserts that either strain or 
traumatism may produce little dilacera- 
tions in the tendon of the supraspinatus 
causing clots of blood in the spot where 
chalky formations will be found later. 

Besides the agents mentioned, focal or 
bursal infections, endocrine disorders, es- 
pecially those of the parathyroid and even 
certain metabolic disturbances have been 
pointed out as causes of predisposing 
agents of Duplay’s disease. 

SYMPTOMATOLOGY 

In view of its evolution, Duplay’s disease 
may be divided, in an arbitrary way, into 
several periods, designated by Codman: 
(a) acute or spastic; {l>) subacute or adher- 
ent, (c) chronic; {d) latent. 

According to Lattman no exact limit 
exists between these periods. 

If, after an acute attack, a new crisis 
with the same symptoms on the same side 
occurs within a short time (from two to 
four weeks), this relapse may be considered 
as being the subacute period. According to 
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Codman’s opinion it is during this period 
that adhesions in the bursa are formed. 

The acute form presents the following 
symptoms: 

Pain. After trauma, or even without any 
apparent cause, a very sharp pain radiating 
down the arm and up to the cervical region 
suddenly manifests itself. The acute pain 
is felt in the greater tuberosity of the hu- 
merus. The spontaneous pain is sometimes 
so severe that it causes nausea, and pressure 
is so intolerable that the contact of clothing 
becomes unbearable. The radiation of the 
pain may even extend to the extremity of 
the fingers. The exact diagnosis for such a 
sudden pain, when there is no record of 
trauma, and with this radiation suggesting 
the distribution of the brachial plexus, is 
by no means easy, sometimes leading to the 
diagnosis of a plexitis. The pain often ex- 
tends to the thorax, in certain conditions 
causing precordial pain. 

We have had the opportunity of observ- 
ing a patient whose pain suddenly mani- 
fested itself during the night, radiating with 
such intensity down to the arm and to the 
precordial region that he declared he felt 
the sensation of approaching death, this 
complete symptomatology simulating an 
acute crisis of heart disease. In such ca'§ 5 s~ 
the diagnosis of cardiac infarction or angina 
pectoris is not infrequently made, ^ 

Restriction of Mobility. The pain is fol- 
lowed by an acute spasm of the shoulder 
muscles with consequent diminution of mo- 
bility. This limitation of movement is of 
various degrees, those of outward rotation 
and abduction being most acutely affected. 

In severe cases, both active and passive 
movements are limited or even impossible, 
but in mild cases passive mobility can be 
maintained to a great extent. 

Calcification. Calcification is shown roent- 
genologically. The chalky deposits can at- 
tain considerable size. It mty be observed 
that the roentgen examination shows only 
faint calcareous shadows. 

There are clinical cases presenting sub- 
jective symptomatology, in all ways similar 
to that of Duplay’s disease, in which the 


calcification does not appear in the roent- 
genogram. Some of these cases are incipient 
forms of Duplay’s disease in which calcifi- 
cation is not yet sufficient for roentgen 
visualization. However, in cases in which 
clinical symptoms persist for a long time, 
without the roentgenological detection of 
chalky deposits, the diagnosis of Duplay’s 
disease cannot be confirmed. 

The size and number of the calcareous 
deposits are not necessarily proportional 
to the intensity of the symptoms. 

Unilateral pain in patients suffering from 
bilateral calcification is a frequent occur- 
rence. This fact, as well as the presence of 
the typical pain in the absence of calcifica- 
tion, makes the relation between the pain 
and chalky deposits difficult to interpret. 

Besides the symptoms which have been 
mentioned, there are others which may ap- 
pear during the acute period; for instance, 
external signs of inflammation such as red- 
ness, heat, swelling, pain, and fever. The 
last symptom is rare but there are cases in 
which the temperature rises to 40° C. 

In the subacute state or even in acute 
crisis of the chronic period the symptoms 
are similar to those of the acute form, al- 
though less intense but of longer duration. 

In the chronic stage, pain is present in a 
mild degree. The principal symptom is the 
limitation of movement differing from 
that of the acute form inasmuch as there 
is no muscular spasm. The arm can be ab- 
ducted at most to a right angle with the 
body. It is in this position that the patient 
generally feels the greatest pain, but after 
passing this point he can raise his arm and 
rotate it backwards without acute pain. 

The pain again reaches its maximum 
when the arm reaches the right angle in the 
downward movement. This is probably due 
to the fact that at this angle the bursa is 
compressed between the greater tuberosity 
of the humerus and the acromion. 

There is a test recommended for observ- 
ing the intensity of a case: the patient is 
asked to touch his ear on the side opposite 
that of the involved shoulder, passing his 
arm over his head. 
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There are latent cases with lack of sub- 
jective symptoms, in which, during the 
roentgen examination, chalky deposits, typ- 
ical of the disease both in form and locali- 
zation, are accidentally found. 

In 20 cases of this kind cited by Lattman 
the patients were observed during a period 
of more than five years; 12 of them sooner 
or later manifested the remaining symp- 
toms of Duplay’s disease, some of them 
attributing the incidental cause to trauma. 

DIFFERENTI.'M. DI.AGNOSIS 

The difierential diagnosis must be made 
from articular diseases such as tuberculosis, 
lues, cystic bone lesion, giant cell tumor, 
osteomyelitis and malignant tumors. 

Acute cases can easily be confused with 
acute septic conditions as, for instance, ar- 
thritis, osteites and phlegmons. 

Furthermore, as already stated, it is not 
difficult to confuse the symptoms of Du- 
play’s disease with those of neuralgia, 
brachial plexitis, rheumatism and occasion- 
ally with angina pectoris. 

The exact diagnosis must be made by a 
careful anamnesis, local and roentgen ex- 
aminations. 

ROENTGENOLOGICAL DIAGNOSIS 

In the majority of cases the calcification 
is easily visualized but it is advisable to 
make two exposures, one with external and 
one with internal rotation of the humerus. 

As bilateral affection is of frequent oc- 
currence, even when the symptoms are uni- 
lateral, it is advisable to roentgenograph 
both shoulders. 

As already stated, the calcareous de- 
posits may be either simple or multiple. 

The most frequent localization is near 
the greater tuberosity of the humerus; 
sometimes, however, the deposit is found 
below and in front of the glenoid cavity in 
the acromion, in the coracoid apophysis or 
in the vicinity of the lesser tuberosity of 
the humerus. 

Due to the intimate proximity of the 
anatomical structures of the shoulder it is 
impossible, in a great number of cases, to 


determine the strict anatomical localiza- 
tions of these deposits. 

The most important thing in the differ- 
ential roentgen diagnosis is the observance 
of fracture of the greater tuberosity of the 
humerus, which can easily simulate a sub- 
acromial calcified bursitis, especially when 
the fractured tubercle is drawn by the in- 
serting tendon of the supraspinatus. How- 
ever, the fracture is always detected on the 
roentgenogram. 

TREATMENT 

Many forms of treatment have been ap- 
plied with more or less success. 

A simple immobilization of the arm by 
means of splints and the use of analgesics, 
even opiates, according to the case, are 
sometimes tried in the acute phase, and in 
a great number of cases improvement is ob- 
served within six to eight weeks. 

Other cases develop into subacute or 
chronic forms and symptoms can subside 
or recur frequently. 

One case is cited in which a patient who 
refused any kind of treatment had frequent 
relapses during a period of twelve years. 

Some surgeons and orthopedists, even in 
cases in which calcareous deposits are 
found, recommend clinical therapy, reserv- 
ing surgical intervention only for cases in 
which a fair trial has been given to all 
other kinds of treatment, but without re- 
sults, and when the symptoms, especially 
pain and limitation of movement, persist. 

Physiotherapy has been widely used in 
various forms including heat, diathermy, 
sinusoidal and galvanic current, ionization 
and all forms of massage as well as active 
and passive movement. 

According to Sandstrom, massage is con- 
traindicated, because he declares it aggra- 
vates the symptoms. 

At present radiotherapy is being more and 
more indicated as the most effective ther- 
apy in Duplay’s disease. 

If we consider bursitis as an infection, 
the beneficial effect of radiotherapy may 
be explained by the property of roentgen 
rays to destroy innumerable cells in the 
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seat of infection, liberating antibodies and 
lysins which destroy the focal infection. 

According to Heidenhain and Fried, its 
action may be explained by the regressive 
effects upon the infiltrates in consequence 
of the liberation of leukocytes. 

If we consider the principal symptom in 
Duplay’s disease as a neuralgic manifesta- 
tion or simple neuritis of the coracoacro- 
mial process we can explain the action of the 
roentgen rays in two ways: (i) According 
to Freund, Holfelder, Weinberg and vari- 
ous other authors, the beneficial action 
brought about by radiotherapy is caused 
by the ability of the rays to relieve con- 
gestion and so bring about relief of the com- 
pression of the perineural tissues. (2) In 
Strauss’s opinion, variation of the choles- 
terin-lecithin reserve caused by the treat- 
ment is of great importance in the mecha- 
nism of nervous action. 

Here we must take into consideration the 
similarity existing between calcified bursitis 
and post-traumatic osteoma. 

Olivier considers the osteoma as a devel- 
opment of periostitic fragments in the 
muscles, but we can regard it as a simple 
precipitation of calcium related to a local 
physicochemical modification, the calcium 
coming from adjoining bones by way of 
the humoral or fixing itself directly upon 
the coagulated blood. 

A mechanical factor, be it sudden, pro- 
longed or repeated, is capable of bringing 
on these benign tumors. 

According to Chauvet, Didiee and Pas- 
teur, the earlier the radiation treatment of 
osteoma is undertaken, the more efficacious 
it will be and it should consist of intensive 
local doses repeated daily. 

With the suppression of pain, an early 
result of radiotherapy, normal mobility is 
restored and the patient can return to his 
usual activity sooner than from any other 
treatment. 

During the first twenty-four hours after 
the irradiation, the symptoms are some- 
times aggravated, but the following twenty- 
four hours bring a great relief in the pain 
and limitation of movement. 


In the acute cases, evolution after 
the treatment is generally as follows: 
{a) speedy or slow amelioration of subjec- 
tive symptoms, always with simultaneous 
improvement of the objective symptoms; 
{b) the remaining less intense symptoms 
gradually disappear, with total reabsorp- 
tion or at least decrease of the chalky de- 
posits. The latter fact deserves special men- 
tion. 

With repeated roentgenograms Sand- 
strdm followed, minutely, the disappear- 
ance of tlie process. In some cases the 
deposits disappeared in two or three weeks 
but sometimes more slowly. The patient, 
however, became symptom free even when 
the chalky deposits were still present, 
though reduced in density or size. 

There are references in the literature to 
cases in which complete disappearance of 
the concretions was not noticed, these forms 
generally presenting bony structure due to 
secondary osteoblastic formation. 

Acute symptoms which usually persist 
for one or two weeks, in the irradiated pa- 
tients continue no longer than from three 
to five days. 

Recently Weinberg in his 161 observa- 
tions declares having frequently obtained 
extraordinary results which surprised not 
only the patients but also himself. 

In only 5 cases, i.e., in 3.1 per cent, were 
favorable results not obtained. 

TECHNIQUE OF TREATMENT 

From the standpoint of treatment the 
existence of a calcareous formation must 
be considered even though admitting its 
inflammatory etiology. 

We use an average dosage of 1 50 to 200 r, 
and six or more applications, with an inter- 
val of two or three days between treat- 
ments. The low dosage that we use, prin- 
cipally in the first application, is justified 
on account of the inflammatory process, 
but the repetition of these doses is neces- 
sary in order to obtain the disappearance of 
the calcification. 

With this technique, while avoiding too 
intense primary reactions, we take care of 
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all the clinical manifestations of Duplay’s 
disease. 

REPORT OF CASES 

We have treated 30 cases by radiother- 
apy, but only 18 with sufficient post- 
therapeutic observation. Of these 18 cases 
15 became symptom free, or 85 per cent 
favorable results. Of these 15 cases, 6 were 
re-examined roentgenologically, disappear- 
ance of the calcification being observed in 
all of them. 

In the other 3 cases, we obtained only 
symptomatic amelioration. In i of these, 
roentgen examination could not be made 
after treatment, the second case showed a 
good temporary result but later recurred, 
and the third was our only case in which no 
improvement was observed. 

We will present some cases showing in- 
teresting findings. 



Fig. I. Case i. Roentgenogram of the 
shoulder before treatment. 



Fig. 2. Case i. Roentgenogram of the 
shoulder after treatment. 


Case i. C., J. S., male, aged thirty-six. 

Coinplamt, Violent fall twenty days before 
consultation. Severe pain set in four days ago 
in the left shoulder with scapulohumeral articu- 
lation. 

Roentgen examination showed “calcification 
of the subacromial bursa.” Even with only 
unilateral manifestation roentgen examination 
of the other shoulder demonstrated a bilateral 
Duplay’s disease. This case corresponds, so we 
believe, to a latent form according to Lattman’s 
classification. 

Result. Disappearance of all the subjective 
symptoms. Later re-examination showed dis- 
appearance of chalky deposits after radio- 
therapy. 

Case ii. C., F., male, aged fifty-eight. For 
two and a half months, stitch-like pains in the 
left shoulder and complete limitation of move- 
ments occurred without apparent cause. Special 
references were made to precordial radiation 
of the pain leading to the supposition of heart 
disease. Roentgen examination revealed a cal- 
cification of the subdeltoid bursa. Two series 
of 6 roentgen treatments were given. 
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Result. After the first series of treatments f. 
both the pain and mobility have greatly im- 
proved, abduction showing less amelioration 
than other movements. After the second series 
there was complete disappearance of all symp- 
toms. The roentgenograms no longer showed 
any signs of Duplay’s disease. 



Fig. 3. M. R. Roentgenogram upon which the diag- 
nosis of Duplay’s disease was based. 


Case hi. C., C., male, aged forty-three. For 
the last week the patient had suffered from 
severe pain in the right shoulder with com- 
plete limitation of movement. Redness and 
swelling. A three year old roentgenogram 
showed calcification of the subdeltoid bursa 
although symptomatology was lacking. A new 
roentgenogram confirmed the existence of 
Duplay’s disease. 

Result. A short time after roentgen treatment 
the patient was able to play tennis again. 
Roentgenogram reveals no signs whatever of 
the disease. 

Case iv. S., E. T., male, aged thirty-six. 

Complaint. For four years diffuse pain in the 
left shoulder. Six or seven days after a violent 
movement, a severe crisis in this shoulder oc- 
curred with complete limitation of movement. 
A roentgenogram revealed a calcification of the 
subdeltoid bursa. 

Result. Complete disappearance of the symp- 
toms and roentgen signs. 

To avoid useless repetition we shall cite 
no other cases. 



Fig. 4. M. R. Roentgenogram taken after treatment 
in which the bony aspect changes the clinical 
opinion as to the previous state of the patient. 


DIAGNOSTIC PROBLEMS 

Some fundamental details of the diag- 
nosis seem to call for special mention; first, 
the frequency of the diagnosis of brachial 
plexitis in cases in which a roentgen exami- 
nation reveals a calcification of the sub- 
deltoid bursa; second, the fact that in some 
clinically diagnosed cases of Duplay’s dis- 
ease the most careful roentgen study is un- 
able to detect the presence of a chalky de- 
posit. 

In our experience, in only one of the cases 
in which we failed to get results, could the 
roentgenological verification of Duplay’s 
disease never be obtained. The same pa- 
tient underwent other treatments for sev- 
eral months without results. 

Our particular case showing the diffi- 
culty of the differential diagnosis, even 
with all positive clinical tests, deserves to 
be mentioned. 
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M. R., female, aged thirty-nine. More than 
twenty yeans ago, she suffered for the first time 
from a pain in the right scapulohumeral articu- 
lation resulting from a strain of the arm. Since 
then any forced elevation brings on the same 
painful impression of luxation. Four months 
ago, intense pains were felt w'ith remissions, 
until eleven days ago, when the pain became 
most severe and permanent, preventing any 
movement of the articulation which was also 
sensitive to touch, with swelling and redness of 
the whole region. Edema of the whole arm. 
Fever. The roentgenogram revealed calcifica- 
tion of the subdeltoid bursa. 

Result. Immediately after the first treatment 
the pain diminished in intensity and at the 
end of the treatment movements were free, 
although slight pain persisted during move- 
ments of rotation and abduction, .^t present, 
she feels pain in the right shoulder which has 
no relation, however, to movements. 

A roentgenogram shows complete disappear- 
ance of the calcification but inside the trochiter 
invading the articular surface, there is a process 
of bone destruction with the formation of an 
irregularly limited concavity. The roentgen 
image of the referred process is common to 
luetic osteomyelitis, or tuberculous gumma. 

This case has not yet been completely 
understood by the orthopedists who are 
still studying it. 

The latest roentgenogram excludes this 
case from the failure of roentgen therapy. 

We have decided to present this case 
considering the possibility of uncommon 
complications of diagnosis. As is to be seen, 
all the circumstances — subjective symp- 
toms, objective symptoms and even roent- 
gen examination — led to the diagnosis of 
Duplay’s disease, which, later on, had to be 
rejected. 

CONCLUSIONS 

1. The roentgenological confirmation of 
the existence of chalky deposit is a neces- 
sary proof of Duplay’s disease. 

2. Roentgen treatment must be carried 
out with moderate doses, because of the 
inflammatory process, and by repeated 
applications in order to obtain the disap- 
pearance of the calcification. 

3. According to our observations the 


good results obtained by means of radio- 
therapy are fully confirmed in well identi- 
fied cases of Duplay’s disease. 

Avenida Brigadeiro Luiz Antonio 644, 

Sao Paulo, Brazil. 

REFERENCES 

1. DE Araujo, A., and Osborne, C. Da radio- 

terapia na peri-arthrite escapulo-humeral. 
Rev. brasil. de orthop. e traumatoL, 194I, 2, 
235-160. 

2. Baird, L, W. Roentgen irmdiation of calcareous 

deposits about the shoulder. Radiology, 1941, 

s /> 3 ^ 6 - 324 - 

3. Blondeau, A., Morand, F., and de Laro- 

UUETTE, J. M. Osteome post-traumatique du 
coude precocenient tmite par la radiothdrapie. 
Excellent resultat. Bull, et mem. Soc. de radial, 
mcd. de France, J936, 24, 252-254. Abs. in 
.Am. J. Roentgenol. & Rad. Therapy, 1937, 
3S, 660. 

4. Carty, j. R., and Bond, L. M. Roentgen radia- 

tion as an analgesic agent. Am. J. Roent- 
genol. & Rad. Therapy', 1941, 532-536- 

5. Chapman, J.F. Subacromial bursitis and supra- 

spinatus tendinitis; its roentgen treatment. 
California 6? West. Med., 1942, 36, 248-251. 
Abs. in Radiology, 1942, jp, 51 1. 

6. Carnett, j. B. So-called “subacromial bursitis.” 

Surg. Clin. North America, 1930, 10, 1309- 
J 3 I 7 - 

7. Codman, E. a. The Shoulder. Thomas Todd Co., 

Boston, 1934. 

8. Doub, H. P., Hart,man, F. W., and Mitchell, 

C. L. Immediate and end-results of radiation 
therapy in certain benign bone tumors. 
Radiology, 1 938, jo, 420-436. 

9. Jones, O. O. X-ray treatment of subacromial 

bursitis. Year Book of Radiology, 1941, p. 
312. 

10. Klein, I., and Klemes, I. S. Treatment of 

peritendinitis calcarea in the shoulder joint. 
1941, 325-330. 

11. Kulowski, j. Post-traumatic para-articular os- 

sification of the knee joint (Pellegrini-Stieda’s 
disease). Am. J. Roentgenol. & Rad. Ther- 
apy, 1942, 47, 392-404. 

12. Lattman, I. Treatment of subacromial bursitis 

by roentgen irradiation. Am. J. Roentgenol. 
& Rad. Therapy, 1 936, j6, 55-60. 

13. Pendergrass, E. P., and Hodes, P. J. Roentgen 

irradiation in treatment of inflammations. 
Am. j. Roentgenol. & Rad., Therapy, 1941, 
45> 74-106. 

14. Rogers, M. H. Study of one hundred cases of 

subdeltoid bursitis. J. Bone ^ Joint Surg., 
19345 26, 145-150. Abs. in Am. J. Roentgenol. 
& Rad. Therapy, 1 935 , 33 , 435 - 



M. O. Roxo Nobre and Renato R. de Araujo Cintra 


422 


October, 1944 


15. Sandstrom, C. Peritendinitis calcarea; common 

disease of middle life. Am. J. Roentgenol. & 
Rad. Therapy, 1938,40, 1-21. 

16. ScHEiN, A. J., and Lehmann, O. Acute tro- 

chanteric bursitis with calcification. Surgery, 
1941, p, 771-779- Abs. in Radiology, 19-^1,37, 

764- 

17. Schwartz, C. Bursita degetului mare al picio- 

rului. Roentgenterapie. Vindecare. Bull. Soc. 
de radiol. si electro!, med. din Romania, 1933, 
2, No. 2, 9-1 1. Abs. in Am. J. Roentgenol. & 
Rad. Therapy, 1935, j>4, 135. 

18. Segre, M. II trattamento roentgen nei disturbi 


radicolari dell’arto superiore in rapporto a 
calcificazione ed a postumi di lesioni trau- 
matiche della spalla. Radiol, med., 1936, 23, 
522-539. Abs. in Am. J. Roentgenol. & 
Rad. Therapy, 1937,^5, 659. 

19. Sgalitzer, M. Ueber Rontgenbehandlung eines 

Falles von Myositis ossificans multiplex pro- 
gressiva. Fortschr. a. d. Geb. d. Rbntgenstrahkn^ 

20. Weinberg, T. B. Arthritis and para-arthritis 

treated with the roentgen ray. Am. J. Roent- 
genol. & Rad. Therapy, 1940, 43, 416- 
424. 



Voi.. 51, No, 4 


A RAPID RADIUM IMPLANTATION METHOD FOR 

RODENT ULCER 

By ALEXANDER A. CHARTERIS, M.B, Cli.lL, F.R.F.P.S.G. 

Radium Therapist aud 'Dotiald Research Scholar for Cancer, National Radium 

Centre, Western Infirmary 

GLASGOW, SCOTLARD 


I N A previous communication,^ radium 
implantation for rodent ulcer (basal cell 
carcinoma) in the vicinity of the eye was 
described, and the general conduct of such 
cases discussed. Seventy-six patients 
treated in the years 1 930 to 1 93 5 were dealt 
with; only 2 failures occurred, and the inci- 
dence of eye damage was very slight except 
in the case of lesions involving the upper 
lid. This latter circumstance was explained 
on physical grounds. The method was re- 
garded as particularly suitable for the most 
awkwardly placed of these neoplasms near 
the eye. 

Passage of time has not altered the con- 
clusions arrived at, but a modified method 
has been evolved which has the advantages 
of compressing treatment into thirty hours, 
and of giving better cosmetic results. There 
has been no damage to the eye, even in the 
case of the upper lid lesions where the risk 
is greatest. Further, the great flexibility of 
the method as regards both area and diffi- 
cult contours is of peculiar value in this 
type of case since a flat field is rarely ob- 
tained, especially at the common inner can- 
thus site. The efficiency of the method and 
the lack of conspicuous tissue change render 
it well worth the short time involved; pa- 
tients can have the treatment one forenoon 
and go home the next afternoon, being in 
the hospital for one night only, unless they 
wish to stay longer. 

The method was put into use in May, 
1939, and is therefore of comparatively re- 
cent development, but with this type of 
tumor it would appear reasonable to draw 
some deductions. At the time of writing 
the earliest cases are of over four years’ 
duration. 

THE METHOD 

Details of the implantation method were 


given in the original paper, and it will there- 
fore suffice to state that the operation is 
carried out after minimal injection of 2 per 
cent novocain with adrenalin and that 
painting the skin with proflavine oleate i 
per cent in liquid paraffiiF deals with any 
local sepsis. The needles used (Fig. i) are of 
small dimensions having a total length of 



Fig. I. Isodose curves round 2.0 mg. needle, 15 mm. 
long, 0.6 mm. Pt wall and active length 4.5 mm. 
Half the needle is illustrated; the curves are drawn 
as dictated by convenience and not in arithmetical 
progression. 
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Fig. 2. Isodose curves within the basic 2.5 by i cm. 
plane (roentgens per hour). 

15 mm., with an active length of about 5 
mm., 0.6 mm. platinum walls, and radium 
content 2 mg. (element). Each needle is re- 
tained in position with a fine silkworm 
stitch across the puncture. The shortness of 
the individual needle renders the plane 
very adaptable to the circumstances of each 
case. 

The basic arrangement is a rectangular 
plane 2.5 by i cm. in size, made of six such 
needles (Fig. 2); a four needle square is 
hardly ever large enough. As has been said, 
this is readily fitted in to varying contours, 
and expanded as required, in which case 
the necessary center line will contain less 


radium than, either side. For “filling in” the 
larger rectangle the most appropriate size 
in the Western Infirmary stock is 20 mm. 
long, 8 mm. active length, with i mg. ra- 
dium (element) and 0.6 mm. platinum fil- 
tration. In a number of cases the 2 by 2.5 
cm. planes have had a center line made of 



Fig. 3. Isodose curves 0.5 cm. away from 2.5 by 
I cm. plane showing uniformity of dose rate at pre- 
sumed skin surface (roentgens per hour). Dose 
taken as 100 r/hr. X30 hr. =3,000 r. 

the 2 mg. needles, and the higher dose still 
seems within the limit of what can be tol- 
erated without tissue damage. The implant 
is carried out as nearly as possible 0.5 cm. 
below the skin and the dose distribution “at 
the skin” is illustrated in Figure 3. Since 
no operator, however experienced, could 


Table I 


SOME REPRESENTATIVE DOSAGE RATES IN RADIUM IMPLANTS 

(roentgens per hour) 




In 

Plane 

0.5 cm. 
from 
Plane 

Standard six needle implant. 6X2.0 
mg. radium element, 15 mm. long, 
2.5 x1.0 cm. ' 

Center 

150 

99 

0.8 cm. from center on long axis of rectangle 

190 

104 

Ten needle implant. 10X2.0 mg. ra- 
dium element, 15 mm. long, 2.5 X2.0 
cm. 

Center of one rectangle 

174 

122 

0.8 cm. from center on long axis of rectangle 

216 

145 

Center of whole figure; i.e., over central line 
of radium 

— 

131 

Ten needle implant. 8X2.0 mg. ra- 
dium element, 15 mm. long, 2X1.0 
mg. radium element, 20 mm. long. 
2.5 X2.0 cm. 

Center of one rectangle 

148 

104 

0.8 cm. from center on long axis of rectangle 

186 

129 

Center of whole figure 

— 

105 
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claim to place the needles exactly at this 
depth, the skin dose will presumably vary 
between the rates shown “in plane’’ and 
“0.5 cm. away,” but the skin effects ob- 
served indicate that something near enough 
to the ideal arrangement is very usually at- 
tained (Table i). This is so even when the 
thickness of tissue is slight. 

During treatment the eye is not band- 
aged over since this tends to produce con- 
junctivitis (Fig. 4 and 5) and acriflavine 
drops 1:1000 are used freely. After re- 
moval of the needles, the skin is gently 
washed and sterile sulfanilamide powder 
carefully dabbed into the punctures, and 
over the treated area. This keeps the skin 
both clean and dry, thereby reducing reac- 
tion, and a clean protective scab generally 
forms so that no dressing is required in 
many cases. 

The patient is advised to avoid undue ex- 
posure for a day or two as a precautionary 
measure. A simple boracic eyewash is pre- 
scribed and the treated skin should be kept 
dry. As will be seen from Figure 3, the skin 
dose is approximately 3,000 r in thirty 
hours. The usual reaction consists of eryth- 
ema and dry desquamation, and only 
where there has been epiphora is a moist 
reaction likely, unless there is a good deal 
of local ulceration to start with. Some tran- 
sient congestion of the adjacent conjunctiva 
occurs. The cosmetic results are usually ex- 
cellent, and the punctures prove incon- 



Fig. 4. Implant in position for rodent ulcer 
at outer canthus. 



Fig. 5. Method of dressing implant shown in Figure 4 
without including the eye. 


spicuous as a rule, perhaps because they 
are open for so short a time. 

Technique for Upper Eyelid. Former ex- 
perience has emphasized how dangerous 
treatment of the upper eyelid may be, since, 
of the 4 cases previously reported, 3 showed 
late eye changes and z actually suffered 
from loss of vision; it was shown experi- 
mentally that the dose received by the eye 
from an implant in this situation is much 
greater than in the case of other sites. With 
the special technique now evolved, no eye 
damage at all has been seen in the 5 cases 
treated, nor in those at the inner or outer 
canthus with spread to the upper lid. 

Adequate protection by filtration would 
hardly be possible with gamma radiation; 
it would be impracticable to insert enough 
metal below the eyelid. It was therefore de- 
cided that a trial should be made of dis- 
tance protection only, since the physical 
characters of a radiational plane of this 
type are such that the intensity very rap- 
idly falls off above or below it. Thick con- 
tact glasses were employed, and one of these 
raises the upper lid almost 0.5 cm,, thereby 
reducing the radiation incident on the 
globe by some 50 per cent. After the im- 
plant is completed, the eye is anesthetized 
with cocaine drops and the glass slipped in- 
to position. The whole arrangement is sta- 
bilized by stitching the upper lid to the 
cheek (Fig. 6 and 7). The method appears 
to cause no great inconvenience to the pa- 
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Fig. 6. Implant for rodent ulcer of upper eyelid. Con- 
tact glass in position, and the lid is stitched to the 
cheek. 

dent, nor is there trouble with the eye 
(Fig. 8)_. 

Nothing but some congestion in the con- 
junctiva is seen and this soon passes off; 
none of the 5 cases has shown any eye dam- 
age. In the case of upper lid implants it is 
not necessary to close the ends of the 
rectangle unless the lesion is of some size, 
so only four needles would be employed. 
Closure can be carried out when it is called 
for, but may make the operation a little 
more difficult. The dosage rate naturally 
falls considerably at the ends of an open 
rectangle, and care must be taken that the 
lesion lies well inside; at the extremities the 
dose delivered would be about half that at 
the center. 



Fig. 7. Contact glass just removed from the eye 
shown in Figure 6. The staining of the skin here 
and in Figure 6 is due to the use of proflavine. 


CASE DETAILS 

Sixty-two patients have been treated by 
the rapid method between May, 1939 and 
December, 1942. These include 3 cases of 
squamous epithelioma affecting skin in the 
eye region, although the method was not 
designed for this type of growth. The re- 
mainder are basal cell tumors of which 29 
were at the eye and the others in various 
positions about the nose, cheek, or ear 
(Table ii). Biopsy was seldom performed, 
the nature of most of the cases being obvi- 
ous clinically. 



Fig. 8. Present condition of the patient shown in 
Figure 6. There are no eye changes. 


RESULTS 

Squamous Epithelioma. The 3 squamous 
epitheliomas are dealt with separately, 
since it is by no means clear that the dose 
given is the ideal one for this histopatho- 
logical type. One extensive lesion occurring 
near inner canthus in an aged subject did 
not appear to respond at all, but a second, 
treated in 1940 for a lesion at outer can- 
thus involving both lids, received in addi- 
tion a surface dose of 1,000 r in about 
twenty-four hours and has done well. The 
preliminary eye examination revealed some 
lens opacity in both eyes, together with a 
chronic atypical glaucoma which has re- 
quired operative treatment, one eye having 
been trephined. The third case was treated 
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Fig. 9. Squamous epithelioma of the eyelids extending from the check wlicrc tlic pale area indicates previous 
use of COa snow. The lids are completely rigid through infiltration from the tumor (biopsy performed). 

Fig. 10. The patient shown in Figure 9 after treatment by rapid implant. The palpebral fissure is 

narrowed but the lids now open to some extent. 


in 1942 and the lesion, which had begun in 
the malar region, had received treatment 
with CO2 snow. This part was healed with 
dense scarring, but the growth had ex- 
tended to the lower lid, outer canthus, and 
upper lid. A rapid implant alone was used 
to treat these regions, and the parts have 
healed well; the condition of the eye is ex- 
cellent though the palpebral fissure is nat- 
urally narrow (Fig. 9 and 10). 

Rodent Ulcer. There were 59 cases of ro- 
dent ulcer, situated as indicated in Table 
II. The lesions are described according to 
their origins but in a number of cases trans- 


gress the primary site, as when an inner 
canthus growth extends to one or both lids. 
All present soundly healed areas of skin 
except 3 where recurrence took place. One 
of these lesions was on the ala nasi (1941) 
and no reason is obvious for the failure. 
The second (1941) was a rodent ulcer in 
mastoid region involving the ear, and car- 
tilage invasion had occurred so that surgical 
intervention was likely to be the ultimate 
outcome; it was successful. The last case 
presented a very infiltrative lesion of some 
duration at the inner canthus (1942). It 
healed well but growth re-appeared late 


Table II 



Epithelioma 
of Eye 
Region 



Rodent Ulcer 



Eye Region 

Face 

Excluding 

Ej'e Region 

Upper 

Lid 

Lower 

Lid 

Inner 

Canthus 

Outer 

Canthus 

1939 

I 

I 

0 

I 

1 I 

= 3 

0 

1940 

I 

0 

I 

2 

! 2 

= 5 

6 

1941 

0 

0 1 

2, 

3 

0 

= 5 

7 

1942 

I 

4 

2 

7 

3 

= 16 

17 



5 

5 

13 

6 

= 29 j 


Totals 

3 

29 

30 =62 
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looking rather as if it had come from be- 
low, and it would seem likely that there was 
deep invasion into the orbit on a scale not 
obvious clinically. Apart from these 3 fail- 
ures, mention must be made of i upper eye- 
lid case (Fig. 1 1 and 12). The lesion was ex- 
tensive and infiltrative, and one tiny nodule 
of recurrence became obvious a year after 
treatment. This was promptly excised and 


of superficial skin slough some time after 
treatment, but under exceptional circum- 
stances due to undue exposure at work in a 
shipyard, and as driver of a railway engine. 
Two others show a good deal of fibrosis but 
one had previously been given some treat- 
ment with CO2 snow; and, finally, 2 show 
a distinct scarred depression corresponding 
exactly to the size of the original lesion and 



Fig. II. Somewhat extensive rodent ulcer of the upper eyelid (biopsy performed). 
Fig. 12. The case shown in Figure ii after treatment. The eyebrow is somewhat epilated. 


the microscopic report indicates that the 
margins appear adequate. 

IRRADIATION SEQUELAE 

Skin. The appearance of the skin after 
treatment is of particular significance in the 
case of facial lesions, and it is therefore im- 
portant that the cosmetic results have been 
good, representing an improvement on the 
older technique. Where a malignant ulcer 
has destroyed much tissue, scarring must 
inevitably result to some extent, and a 
number of the cases had been quite ex- 
tensively involved in this way. As a rule, 
however, there is little to be seen if some 
slight local pallor is allowed; when this oc- 
curs it is rendered less obvious by having no 
sharply defined margin. The guiding prin- 
ciple in assessing results would seem to be 
that the changes, if any, should not be con- 
spicuous to the casual observer, and this 
has been the case except in 6 cases out of 
the total. Two cases developed small areas 


not to the area Irradiated. Purely irradia- 
tion changes of undesirable extent in the 
skin are probably the result of faulty needle 
insertion with reference to the skin surface; 
or to there being ver}"- little subcutaneous 
tissue, as at the bridge of the nose, so that 
the needles are very near the skin. One or 
2 cases show some tendency to formation of 
blackheads at or near the original site, but 
this usually happens in patients who do not 
give the skin reasonable attention. Three 
of the cases — 2 at the inner canthus, and 
I at the upper lid — were recurrent after 
operation, so already had small scars. No 
trouble with underlying cartilage or bone 
has been encountered. 

£/ye. As in the past, these patients under- 
go ophthalmological examination before 
treatment and at intervals afterwards, so 
that the significance of any findings can be 
more readily assessed in relation to what 
has been done. Quite a number showed 
some change or other at the first examina- 
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tion, including lens opacity, %dtreous opac- in appearance and position, it is evidently 
ity, vascular changes, choroiditis, and so the duct which is involved, and it is difficult 
forth; while several were already troubled to see how this can be avoided in a certain 
by epiphora. One eye had already been proportion of cases, since any form of treat- 
largely disorganized by sepsis in a case of ment must cause some fibrosis during heal- 
extensive and neglected rodent ulcer in- ing. If the lesion is in the vicinit}'’ of the 
volving both lids, and in another case both duct, the lumen is therefore likely to be 
eyes showed some lens opacities with narrowed or even seriously obstructed. The 
cupping of discs, but no rise of intraocular situation may be summed up by saying 



Fig. 13. Rodent ulcers of face. The inner canthus rodent is beginning to involve the eyelids. 
Fig. 14. The case shown in Figure ij after treatment. There is slight pallor at the inner canthus 

where the growth was somewhat infiltrative. 


pressure. It is beyond the scope of these 
notes to discuss such incidental findings, 
and only changes seen for the first time 
after treatment need be referred to. It is 
worth observing, however, that the case 
notes do not indicate that any of these con- 
ditions were made worse by the treatment, 
with the possible exception of the septic eye 
which was already lost as a functional unit. 

Epilation of eyelashes has not occurred 
to any great extent, and where it has been 
observed has not been obvious except on 
close examination. One case has a moderate 
degree of ectropion. Those patients with 
epiphora naturally continued to complain 
of watering of the eyes, but one now thinks 
that the treated eye is worse; 3 cases de- 
veloped this symptom after irradiation. 
Astringent drops or washes containing zinc 
sulfate may be helpful, and dilatation of the 
tear duct is occasionally tried. As epiphora 
may occur when the punctum seems normal 


that the total number recorded as com- 
plaining of new or old watering of the eye or 
eyes is 8 — 4 had lesions at the inner can- 
thus, 3 at the lower lid, and i on the cheek. 

The only abnormalities observed to de- 
velop within the eye have been senile 
changes in the lenses and vessels of both 
eyes in a patient aged seventy-five. No in- 
traocular damage was seen, even in the 
upper lid cases. In view of the short time 
during which the later patients have been 
observed, it should be stated that any seri- 
ous ocular complication from irradiation, 
except cataract, would almost certainly be 
well developed by now; and that, even in 
the older series of cases, where larger doses 
were employed, cataract was not encoun- 
tered to any extent. 

COMMENT 

It is fully realized that the lapse of a few 
more years would give more weight to what 
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has been said regarding the efficacy and 
safety of this rapid implantation method, 
but the results have been uniform enough 
to make it appear worth while recording 
what has already been accomplished. The 
method is now in regular use for appropri- 
ate cases, and these comprise basal cell 
lesions anywhere, but especially in awk- 
ward sites with difficult contours, such as 
are met with most often around the eye, 
and occasionally about the nose. It is 
claimed that the method, in the time ob- 
served, has been very efficient, and that 
post-irradiation trouble has been quite un- 
usual in the skin and was not found in the 
eye apart from some watering. Further, the 
saving in time is considerable as compared 
with older implantation methods. I consider 
that the cosmetic results are especially 
good; as has been indicated, the site of 
treatment is often difficult to distinguish 
and this alone would seem to make the 
time of thirty hours worth while spending. 

One point of special interest to radiother- 
apists is the adjustment of the dose to suit 
the altered treatment time. Reduction in 
time inevitably implied a lower dose, and 
the problem was to find one high enough 
to deal with the tumor, yet not too great 
for the lower tissue tolerance associated 
with a short exposure. A skin dose of about 
3,000 r in thirty hours appears to answer 
well; it has been effective without causing 
excessive reaction or post-irradiation stig- 
mata of note, and no doubt the small vol- 
ume irradiated has helped in this respect. 
Basal cell carcinoma is usually so radiosen- 
sitive as to lend itself admirably to this 
type of treatment, and it is a matter of in- 
teresting speculation how far the idea can 
be applied to epitheliomas of the squamous 
type. The 3 cases cited give at least a sug- 
gestion that something can be done along 
such lines. 


For more detailed discussion of the ac- 
tion of radiation in the region of the eye 
and appropriate references the reader is re- 
ferred to the original paper.^ 

SUMMARY 

A method is described whereby basal cell 
carcinoma can be treated by implantation 
of radium in the reduced time of thirty 
hours. It is claimed that this method ap- 
pears to be both efficacious and safe so far 
as it has been observed, and that this is 
particularly true of the more awkwardly 
situated lesions on the face. Sixty-two cases 
were treated in the years 1939 to 1942. 
There were only three failures, two of which 
might have been expected, and a fourth case 
required slight extra attention. It is fully 
realized that the duration of the follow- 
up is short, but the results appear suffi- 
ciently interesting to merit recording. 

A new technique has been evolved for 
dealing with tumors of the upper eyelid' in 
order to eliminate damage to the eye. 

No ocular damage has been encountered 
in any of the cases described. 

I have pleasure in acknowledging the assistance of 
Professor A. J. Ballantyne, and later of Professor 
Brownlow Riddell, and their assistants, in examining 
these cases at the Eye Department, Glasgow West- 
ern Infirmary; Professor Lowenstein, at present at- 
tached to the Department, kindly supplied the con- 
tact glasses. The physical calculations were origi- 
nally made for me by our physicist. Dr. John Thom- 
son, and after his departure for war duties, by Dr. 
Walter McFarlane, who is also responsible for the 
isodose curves. The Visiting Staff has been most 
helpful in providing ward and theater facilities. 
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-- EDITORIALS 


ELECTRONICS AND POST-WAR RADIOLOGY 


T he Allied war effort owes no little 
part of its success to the contributions 
of the science of electronics. Although most 
of the developments which have occurred 
in this field remain cloaked in secrecy for 
reasons of security, it is evident that elec- 
tronic devices have played and will con- 
tinue to play a decisive role in the solution 
of many military and naval problems. 

The peace-time applications of elec- 
^ tronics promise to be no less spectacular 
than the military. Indeed many imagina- 
tive minds envisage an almost incredible 
future for the science in industrial, agri- 
cultural and domestic pursuits. Instruments 
with which the hazards of aviation will be 
enormously reduced, new control devices to 
facilitate our daily routine and rapid ad- 
vances in television and communications 
equipment are but a few of the many de- 
velopments which even the conservative 
foresee. 

Electronic engineering also will have a 
far-reaching influence on the science of 
roentgenology. This relationship is a subtle 
one for the development of the roentgen 
tube constitutes one of the first practical 
applications of electronic research. 

In medical roentgenology several elec- 
tronic developments seem imminent. One 
is the grid-controlled roentgen tube. This 
device is similar to present-day models but 
includes in addition to the anode and cath- 
ode an interposed electrode having a grid- 
like structure. This additional element per- 
mits increased efficiency in tube operation 
and also provides a simple means whereby 
target size may be regulated. 

Another electronic device which may 
prove useful is the photoelectric timing 
mechanism. This instrument completely 


automatizes the roentgen procedure so that 
a technician is required merely to place the 
subject before the roentgen machine and to 
close the exposure switch. Time-wasting 
measurements of anatomical thickness and 
adjustments of equipment are unnecessary. 
By its inherent design, the mechanism 
terminates roentgen exposure at the instant 
when a film has received the quantity of 
radiation required for correct exposure. 
Excellent uniformity of roentgenographic 
quality thereby is assured. The photo- 
electric timing mechanism consists es- 
sentially of a multiplier phototube with an 
overlying fluorescent screen and a conden- 
ser- thyratron-relay system. The phototube 
occupies a position immediately below the 
center of the cassette and records the rela- 
tive intensity of the roentgen radiation 
reaching the film. The response of the 
phototube is integrated by the condenser- 
thyratron-relay system and the exposure 
terminated by the opening of the relay’s 
contacts when a certain quantity of radia- 
tion has been delivered to the film. 

At this writing, grid-controlled roentgen 
tubes and photoelectric timing mechanisms 
appear quite practical. They constitute, 
however, relatively minor contributions. 
Of much greater significance is the possible 
development of equipment whereby fluores- 
cent images may be amplified. It must be 
admitted that the perfection of such de- 
vices seems unlikely in the immediate fu- 
ture, but their potentialities are so spectacu- 
lar as to arouse immediate interest. 

From the earliest days of roentgenology, 
fluoroscopy has remained at a stage analo- 
gous to that occupied by the crystal-set 
in radio. The usefulness of the method has 
been enormously limited by the low visual 
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acuity which an observer possesses when 
working at the low levels of illumination 
which exist under fluoroscopic conditions. 
Accordingly most roentgen procedures are 
conducted with roentgenography, even 
though this process introduces many tech- 
nical and clinical disadvantages. It has long 
been recognized that the limitations of 
fluoroscopy would be effectively overcome 
if fluorescent images could be amplified 
several thousand times so that the illumina- 
tion of the screen approached the bright- 
ness of the usual roentgenograph ic viewbox. 
Under these conditions visual acuity is high 
and pathological processes then could be 
visualized in multiple projections with the 
same clarity as that provided by roentgen- 
ography. Furthermore, dark adaptation of 
the operator would no longer be required; 
indeed fluoroscopic examinations could be 
conducted in normally lighted rooms, thus 
permitting the use of roentgen methods in 
surgery. The use of sufficient amplification 
would also allow a considerable reduction 
in the intensity of the exposing radiation. 
Radiation hazards thereby would be largely 
eliminated. With fluorescent amplification, 
roentgenographic procedure would be tre- 
mendously simplified for if roentgenograms 
should be desired it would be necessary 
merely to photograph the fluorescent screen. 
Thus powerful roentgen equipment would 
seldom be required. 

Several methods whereby fluorescent 
amplification may be accomplished have 
been proposed. One suggests the use of tele- 
vision equipment including the usual icono- 
scope (television camera), vacuum tube 
amplifier and kinescope (television pro- 
jector). The sensitivity of present-day 
iconoscopes is so low, however, that the 
amplified image is obscured by extraneous 
random “noise” generated in the amplifier. 
Television developments which have oc- 
curred during the war may markedly alter 
this situation but it seems unlikely that 
such methods will solve the problem of 
fluorescent amplification. Another method 
proposed by Langmuir suggests the use of 
an electronic image tube. This device. 


schematically illustrated in Figure i, con- 
sists of a cylindrical glass envelope includ- 
ing a fluorescent surface backed by a photo- 
electric layer at one end of the tube and 
another fluorescent surface at the other. 
Along the axis of the tube are cylindrical 


I'lG. I. Simplified schematic diagram of Langmuir 
image tube. fluorescent surfaces; B, photo- 

electric surface; C, cylindrical electrodes; D, high 
voltage, d.c. source. 

electrodes which serve to focus the elec- 
tronic image. When roentgen rays impinge 
on the first fluorescent surface, A', the 
roentgen image is converted to a light image 
which in turn is converted to an electronic 
image by the adjacent photoelectric layer, 
R. If a high voltage electrostatic field is 
applied in the long axis of the tube, the 
electronic image will be projected on the 
second fluorescent surface, A'\ there to be 
reconverted to a light image. The gain in 
brightness of the second surface over that 
of the first will depend on the efficiency of 
the photoelectric layer, the voltage applied 
to the tube and the types of fluorescent 
materials employed. It has been estimated 
that image tubes may be constructed hav- 
ing an amplification between 10 and 100 
times. Although this is a step in the right 
direction, it is hardly sufficient to fulfill 
the needs of fluoroscopy. 

Another device, the electron multipactor 
tube suggested by Farnsworth, may pro- 
vide the eventual solution to the problem. 
This instrument, illustrated in Figure a, is 
similar to the Langmuir image tube but also 
includes a second photoelectric layer, B'\ 
applied to the fluorescent surface, A'\ at 
the viewing end of the tube. Furthermore a 
high frequency rather than a d.c. electro- 
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Static field is employed. As in the simple 
image tube, a roentgen image is converted 
to an electronic image at the first fluores- 
cent-photoelectric interface, A\ B'. This 
electronic image is projected upon the distal 



Fig. a. Simplified schematic diagram of Farnsworth 
multipactor tube. A', A”, fluorescent surfaces; B,' 
B", photoelectric surfaces; C, guard-wire elec- 
trodes; D, high frequency, high voltage source. 


end of the tube by the electrostatic field 
where it first encounters the second photo- 
electric layer, B", and then the underlying 
fluorescent surface. A", where it is recon- 
verted to a light image. When an electron 
impinges on a photoelectric surface it 
causes the ejection of several other elec- 
trons by secondary emission. This effect is 
analogous to that which occurs when a 
droplet falls in a pool of water. The inter- 
action of the droplet at the surface of the 
pool causes several small droplets to be 
thrown into the air. If the frequency of the 


electrostatic field is such that the field 
reverses just at the instant when the origi- 
nal photoelectrons impinge on the second 
photoelectric layer, B", the electrons pro- 
duced by secondary emission will be swept 
back to the first photoelectric surface, B', 
there to cause the ejection of additional 
secondary electrons. This process may be 
continued indefinitely and if at each elec- 
tronic impact several secondary electrons 
are produced, the original photoelectric 
image may be amplified many thousands 
of times after a few trajectories. 

The foregoing description of the princi- 
ples of a multipactor is a gross simplifica- 
tion. Actually the operation of the device is 
extremely complicated and many difficul- 
ties, several of which appear almost insur- 
mountable, must be overcome before the 
tube will constitute a practical method of 
fluorescent amplification. Indeed the instru- 
ment at present is little more than an aca- 
demic curiosity. 

Considerable effort will be expended in 
the post-war era to explore the multi- 
pactor’s intriguing possibilities. Investiga- 
tions will also be conducted in other direc- 
tions, and although it is not possible to 
predict when fluorescent amplication will 
become a practical reality, it may be sooner 
than some of the more pessimistic workers 
believe. 

Russell H. Morgan 
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ADOLPH HARTUNG 
1883-1944 


/\ DOLPH HARTUNG, a member of the 
^ American Roentgen Ray Society since 
191a, died on May 29, 1944, of coronary 
stenosis. He was Professor of Radiology in 
the University of Illinois College of Medi- 
cine from 1925 on, where from 1909 he had 
been instructor. He was a charter member 


of the Chicago Roentgen Society and was 
its president for two terms; a fellow of the 
American College of Radiology, a member 
of the Radiological Society of North 
America, and a diplomate of the American 
Board of Radiology. 

Dr. Hartung was born February 26, 
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1883, in Gotha, Germany. When he was 
fifteen months old his family moved to 
Milwaukee, where he attended grade school 
and high school, after which they moved to 
Chicago. He became interested in the 
roentgen ray about 1900, as a demonstrator 
and salesman, and he demonstrated the 
rays at the Louisiana Purchase Exposition 
at St. Louis in 1904, In 1908 he received the 
degree of Doctor of Medicine from the 
College of Physicians and Surgeons in 
Chicago, later the Medical School of the 
University of Illinois, and had won election 
to Alpha Omega Alpha. He worked his 
way through school by serving as a phar- 
macist’s apprentice, and while he had never 
attended a pharmacy class, he passed the 
examination qualifying him as a licensed 
pharmacist. 


October, 1944 

His early interest in radiology led him 
after a short period in general practice to 
resume that activity, and he was succes- 
sively radiologist to the Alexian Brothers, 
Grant, Cook County, and University of 
Illinois Research and Educational Hospi- 
tals, He was a genial and informal person, 
ever the student in both his reading and 
writing. For several months before his 
death he knew that he had coronary disease 
but he chose to continue at work except for 
occasional short periods, of being confined 
to the hospital; he could not give up to 
invalidism. 

In 1919 Dr. Hartung was married to Miss 
Clara Henrici, who survives him, with two 
daughters, Hertha and Annette. 

T. J. Wachowski 
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MEETINGS OF ROENTGEN SOCIETIES* 


Unitep States or America 

American Roentgen Ray Society 
Secretary, Dr. H, D.Tbncy Kerr, University Hospit-il, 
Iowa City, Iowa. Annual meeting: 1945, to be an- 
nounced. 

American College or Radiology 
Secretary, Mac F. Cahai, 540 N. Michigan Avc., Chicago, 
111 . 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. 

Arkansas Radiological Society 
Secretary, Dr. J. S, Wilson, Mack Wilson Hospital, Mon- 
ticello. Ark. Meets every three months and also at time 
and place of State Medical Association, 

Radiological Society or North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting; 1945, w be announced. 
Radiological Section, Baltiajore Medical Society ^ 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to M.ay. 

Section on Radiology, Calitornia Medical Association 
Secretary, Dr. Earl _R. Miller. University of California 
Hospital, San Francisco, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May, 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, 111. 

Radiological Section, Los Angeles County Medical 
Association 

Secretary, Dr. Roy W. Johnson, I407 S. Hope St., Los 
Angeles, Calif. Aleets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Association 
Secretory, Dr. Roy G. Giles, Temple, Texas. 

Brooklyn Roentgen Ray Society 
Secretory, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 
Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
Secretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 
Cincinnati Radiological Society 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiological Society 
^cretary. Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hotel 
on fourth Monday each month, October to April, wclusive. 
Dallas-Fort Worth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
” Meetings held in Dallas on odd months 

and in Fort Worth on even months, on third Monday, 
at 7:30 P.M. 

Denver Radiological Club 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
* Secretaries of Societies not here listed are requested to 


Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Sledical Society Building. 

Florida Radiological Society 
Acting Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in M.ny and November. 

Georgia Radiological Society 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 

Radiological Society of Kansas City 
Secretary, Dr. Arthur B. Smith, Soo Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

Illinois Radiological Society 
Secretary. Dr. Wm, DeHollander, St. John’s Hospital, 
Springfield, III. Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the second Sunday in May 
annually. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus Wiener, i430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 
Secretary, Dr. E. M. Shebesw, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 

Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiological Society 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 

Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Radiological Society or New Jersey 
Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Roentgen Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated, 
send the necessary information to the Editor. 
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North Dakota Radiological Society 
Secretary, Dr, L. A. Nash, St. John's Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 

Secretary, Dr. Henry Snow, ic6i Reibold Bldg., Dayton, 
Ohio. 

Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 
Philadelphia Roentgen Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

Pittsburgh Roentgen Society 
Secretary, Dr. L. M. J. Freedman, 4800 Friendship Ave. 
Meets second Wednesday each month, 4 : 30 p.m., October 
to June, Pittsburgh Academy of Medicine. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 
Rocky Mountain Radiological Society 
Secretary Dr.A.M. Popma,2aoN. FirstSt.,Boise,Idaho. 
St. Louis Society of Radiologists 

Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month,_ except 
June, July, August, and September,at a place designated 
by the president. 

San Diego Roentgen Society 
Secretary, Dr. Henry L. JafFe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco Radiological Society 

Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets monthly on third Thursday at 7:45 
P.M., first six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 

Secretary, Dr. J. M. Fr^re, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. Asa E. Seeds, Baylor Hospital, Dallas, 
Texas. Next annual meeting. Temple, Texas, January 17, 

University of Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m.. 
Room 301, Service Memorial Institute. 

Virginia Radiological Society 

Secretary, Dr. E. L. Flanagan, Ii6 E. Franklin St., 
Richmond, Va. Meets annually in October. 

Washington State Radiological Society 

Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 


X-RAY Study Club of San Francisco 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 

Cuba 

Sociedad de RadiologIa y Fisioterapia de Cuba 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

British Empire 

British Institute of Radiology Incorporated with 
THE Rontgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets on the third Friday of each month at 4:45 p.m. 
at the Royal Society of Medicine i, Wimpole St., Lon- 
don, W. I. 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. i 
England. 

Section of Radiology and Medical Electricity, Aus- 
TRALASIAN MeDICAL CoNGRESS 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney. 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meefs 
monthly from March to November inclusive. 

Canadian Association of Radiologists 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South America 
Sociedad Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

Continental Europe 

Sociedad Espanola de Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SociETE Suisse de Radiologie (Schweizerische Ront- 
gen-Gesellschaft) 

Secretary for French language. Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language. Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Mcller, Str. Banul MSrScine, 30, 
S. L, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad: 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 

Secretaries, Drs. L. L, Holst, A, W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Scandinavian Roentgen Societies 

The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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\ HISTORICAL NOTE ON ROENT- 
GENOLOGIC LITERATURE 


Ha^nng recently come into possession of 
Volume I, No. 1 (Fig. i) of the American 
X-Ray Jowwrt/ which made its appearance 
forty-seven years ago, it seems wortli while 
to publish some notice of this ancestor of 
the American Journal of Roentgenol- 
ogy AND Radium Therapy. 

The announcement of the advent of the 
American X-Ray JournaU written Heber 
Robarts, M.D., Editor, contains many 
points which are sound even at this time 
(Fig. 2 ). The American X-Ray Journal was 
the second published in English and the 
first published in America. It was preceded 
by die Archives oj Skiagraphy wliicli was 
published in London in 1896. 


Fig. I. {right) Cover of the Ainericau 
X-Ray Jotmial. 

Fig. 1. {helow) Announcement of the nppe.Tr.ince of 
the American X-Ray Journal. 
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The editor of the A 7 nerhan X-Ray Jour- 
7 ial was both the first and second president 
of the American Roentgen Ray Society 
founded in 1900. The office of the journal 
and of its editor was located at 2914 Mor- 
gan Street (now Delmar Boulevard) St. 



Fig. 3. Home and office of Heber Robarts, M.D., 
Editor of the American X-Ray Journal. This house 
is located in the center of what is now the 
“blighted” district of St. Louis. 

Louis, Missouri (Fig. 3). The photograph 
of this house indicates the descent of a 
neighborhood from one of relative affluence 
to one of abject poverty. 

Few files of the American X-Ray Journal 
are in existence and many, if not most, 
radiologists are unaware of the existence of 
this publication important in its day. The 
great number of present day radiological 
publications obscures the significance of 
these early efforts. 

From the meager beginnings at the time 
of Roentgen’s discovery, November 8, 
1895, there is now a world wide roentgeno- 
logic literature. The Army Medical Library 
in Washington lists thirty-five such jour- 
nals. 


CANCER TEACHING DAY 

On October 17, 1944, a Cancer Teaching 
Day was held at the Herman M. Biggs 
Memorial Hospital, Ithaca, New York, 
under the auspices of the Medical Society 
of the County of Tompkins, the Medical 
Society of the State of New York, and the 
Division of Cancer Control of the New 
York State Department of Health. The 
following papers were presented at the 
afternoon session: “Carcinoma of the 
Colon,” by Dr. John H. Garlock, New 
York City; “Bone Tumors,” by Dr. John J. 
Morton, Rochester, New York. At the 
evening session a paper was presented by 
Dr. Andrew H. Dowdy, Rochester, New 
York, on “Epithelioma of the Skin,” and 
one by Dr. Frank E. Adair, New York City, 
entitled “Carcinoma of the Breast.” 

OHIO RADIOLOGICAL SOCIETY 

At the annual meeting of the Ohio Radio- 
logical Society the following officers were 
elected: Presidejit^ Dr. Clarence E.Hufford, 
Cleveland; Vice-Pi-esident^ Dr. H. G. 
Reineke, Cincinnati; Sec 7 ‘etaiy-Treasimr, 
Dr. Henry Snow, Dayton. Me 7 nbe 7 's of the 
Executive Coimcil: Dr. Ralph Holmes, 
Chillicothe and Dr. John Newton, Cleveland. 

PITTSBURGH ROENTGEN SOCIETY 

At the meeting of the Pittsburgh Roent- 
gen Society held on May 10, 1944, the fol- 
lowing officers were elected for the coming 
year: P 7 'esident, Dr. William J. McGregor, 
Pittsburgh; Vice-President, Dr. James R. 
Gemmill, Monesson; Sec 7 'eta 7 y-T 7 'easu 7 'er, 
Dr. Lester M. J. Freedman, Pittsburgh. 

ERRATUM 

In the paper by J. J. McCort, C. N. 
Davidson and H. J. Walton entitled “De- 
termination of the placental site in bleeding 
during the last trimester of pregnancy,” in 
the August, 1944, issue of this Journal, 
Vol. 52, pp. 128-135, the summary ^(c) on 
page 134 should read: “Widening of sacral 
promontory-fetal head distance when the 
placenta is implanted upon the- posterior 
wall.” 


SHERwmoD Moore 
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Medical Physics. Otto Glasser, Ph.D., Editor- 
in-Chief, Head, Department of Biophysics, 
Cleveland Clinic Foundation; Professor of 
Biophysics, Frank E. Bunts Educational In- 
stitute; Consulting Biophysicist, University 
Hospitals of Cleveland, Cleveland, Ohio. 
With 23 Associate Editors and numerous con- 
tributors. Paper. Price, Si 8.00. Pp. 1744, 
with many illustrations. Chicago: The Year 
Book Publishers, Inc., 1944. 

This is a compendium of information useful 
for the investigator in biological and medical 
sciences and informative to those engaged in 
specialized or general medical practice. The 
title of the book fails to express the catholicity 
of its scope, unless there be agreed that as a 
definition for the term “physics” there be 
adopted the earlier connotation of the Hellenic 
^iioiKx namely the science and principles of that 
existing materially in nature, including chemis- 
try and biology. Only under such a broadened 
definition can it be understood why subjects 
such as ecology, chlorophyll, odor, hydrogym- 
nastics, and gait, are included with roentgenog- 
raphy, electron diffraction, encephalography, 
centrifugation, electron microscopy, vacuum 
technic, and osmosis in living systems. 

The foreword states a three-fold objective of 
the editor-in-chief: (i) an encyclopedia of all 
aspects of medical physics; (2) a textbook to 
serve students, and (3) a working instrument 
containing data for actual applications to medi- 
cine. The volume is indeed encyclopedic: it ap- 
pears to be entirely unsuited for a textbook; it 
should be of aid in practice to those with ade- 
quate knowledge. 

The general index is extensive; a classified 
table of contents supplementing the alpha- 
betical table of contents doubtless reflects the 
selections of the 23 associate editors in the sub- 
groupings of like number. There is an occasional 
strange inclusion in a sub-group as for instance 
“microphotography” under the heading “Anat- 
omy, but in general, one can locate without 
too much difficulty one or more expositions 
with bibliographic citations on almost anything 
that he might include under the title of this 


book, and much that is no less interesting and 
pertinent because it is unexpected. This is in- 
deed a stimulating agglomeration of technical 
information and explanations of a melange of 
interesting and utilizable topics, most of which 
belong clearly in the realm of Medical Physics. 

John W. M. Bunker 

Symposium on Radiography. Held at the 
Thirty-ninth Annual Meeting, Atlantic City, 
N. J., June 30-July I, 1936, and Forty-fifth 
Annual Meeting, Atlantic City, N. J., June 
23, 1942, of the American Society for Testing 
Materials. Cloth. Price, $4.00. Pp. 256, with 
177 illustrations. Philadelphia: American 
Society for Testing Materials, 1943. 

The medical radiologist who is interested in 
what is going on outside his immediate field will 
find this book worth while. Part of it, having to 
do with the roentgenography of massive cast or 
welded structures by the use of mega volt equip- 
ment is real entertainment for those Avho like to 
know what “the other fellow” is doing and 
can do, even though it is not applicable to the 
reader's own field. Other parts of the book, 
having to do with highly developed techniques 
in microradiography, for example, are appli- 
cable to the medical field as are some of the 
studies of light alloys wherein fine detail is 
brought out in spite of a range of thickness and 
density far beyond those encountered in the 
human body. 

An interesting sidelight which makes a story 
in itself is the modern use of filters in roent- 
genography. Years ago, much work was done on 
the use of filters in medical roentgenography 
but with the development of the Bucky dia- 
phragm nearly all of this work fell into the dis- 
card. The Bucky, however, is of little use in 
industrial work, while modern roentgen power- 
plants make it possible to use thin filters of high 
atomic number (also a modern development) to 
great advantage. 

There is a chapter on protection, by Lauriston 
S. Taylor, of real practical use to anyone plan- 
ning a new installation. 

K. E. Corrigan 
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Roentgenographic Technique: A Manual 
FOR Physicians, Students and Techni- 
cians. By Darmon Artelle Rhinehart, A.M., 
M.D., F.A.C.R., Professor of Roentgenology 
and Applied Anatomy, School of Medicine, 
University of Arkansas; Roentgenologist to 
St. Vincent’s Infirmary, Missouri Pacific 
Hospital, and the Arkansas Children’s Hos- 
pital, Little Rock, Arkansas, etc. Third edi- 
tion, thoroughly revised. Cloth. Price, S5.00. 
Pp. 471, with 201 illustrations. Philadelphia: 
Lea & Febiger, 1943. 

As the author states in his preface, this is a 
thoroughly revised text of his manual on roent- 
genograpKic technique. Although the general 
plan of the book has remained unchanged, many 
recent advances made in this field have been 
added. The essential physics of roentgenog- 
raphy are covered quite adequately and out- 
lined in such a manner as to be readily under- 
stood and absorbed by the beginner. Many 
students entering a training course in roentgen 
technology as high school graduates without 
additional college experience are having their 
major difficulty with this aspect of the course. 
Yet it is very important for them to master the 
fundamental physics since the knowledge of 
what is happening “behind the controls” dis- 
tinguishes the true technician from a mere 
robot. There are a few minor flaws in the book 
— as, for instance, the right part of Figure 191 — 
however, they do not detract in any way from 
its value as a guide for those for whom it was 
written. The fact that it appears now in its 
third edition speaks for itself. 

Ernst A. Pohle 

Abridged Scientific Publications from the 
Kodak Research Laboratories. Paper. 
Pp. 391, with numerous illustrations. Roches- 
ter, New York: Eastman Kodak Company, 

1943- 

This is a compilation of sixty papers pub- 
lished during 1942 by members of the Kodak 


October, 1944 

Research Staff. The major portion of the papers 
are concerned with advanced organic chemistry. 
Also included are: a paper (No. 840, page 163) 
by D. L. MacAdam, “Visual sensitivities to 
color differences in daylight,” of considerable 
interest to anyone studying color response of 
the eye; a “general interest” paper on color 
photography (No. 832, page 121) by C. E. K. 
Mees; and a number of papers on the physics 
of solutions. 

K. E. Corrigan 

Infections of the Peritoneum. By Bernhard 
Steinberg, M.D., Director of Toledo Hospital 
Institute of Medical Research; Past Fellow 
of the National Research Council; Former 
Crile Research Fellow, Western Reserve Uni- 
versity. With a Foreword by Frederick A. 
Coder, M.S., M.D., Professor of Surgery, 
University of Michigan Medical School; 
Director, Department of Surgery, University 
Hospital, Ann Arbor, Michigan. Cloth. Price, 
SS^.oo. Pp. 455, with 44 illustrations. New 
York: Paul B. Hoeber, Inc., 1944. 

This is a refreshing and instructive book by 
a man who has spent eighteen years working 
on the problem of peritoneal infections. He has 
made many important contributions to our 
present day knowledge of the condition. Anyone, 
surgeon and practitioner alike, concerned with 
the diagnosis and treatment of peritonitis in its 
many phases will profit by a careful considera- 
tion of the material presented. The author pre- 
sents new concepts regarding developmental 
mechanism, diagnosis and treatment. The 
pathology and its associated disturbance of 
physiology and chemistry are stressed. The 
bibliography is exhaustive. Conflicting opinions 
involving therapy are commented upon and 
evaluated. The major portion of the book is 
clinical in nature, including case studies to 
illustrate the material presented. I know of no 
comparable volume on the subject. 

Lloyd W. Stevens 
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A DEVICE FOR MEASUREMENT OF HEART SIZE 
IN MINIATURE ROENTGENOGRAMS AND A 
SUBSTITUTE FOR TELEROENTGENOGRAPHY 
AND ORTHODIASCOPY 

By RICHARD GUBNER, M.D., and HARRY E. UNGERLEIDER, M.D. 

Medical Department^ Equitable Life Assurance Society of the United States 

NEW YORK, NEW YORK 


IXyTINlATURE roentgenograms of the 
chest, either 35 mm. or 4X5 inch 
si2e, made by the fluororoentgenographic 
technique (photograpliy of the fluoroscopic 
screen), are now generally employed in 
surveys in the armed forces, institutions 
and industry. Measurement of the size of 
the heart cannot be accomplished directly 
because of the reduced size of the cardiac 
shadow, and also because miniature films 
are exposed at shortened focal distance, 
with consequent appreciable projection 
magnification. 

The simple procedure illustrated in Fig- 
ures I and 2 makes possible the exact meas- 
urement of the size of the heart, so that 
early enlargement may be recognized em- 
ploying accepted standards for the trans- 
verse diameter and frontal cardiac area.* 
A lead scale with markings at 0.5 cm. inter- 
vals is placed alongside the patient in the 
plane of the anterior axillary line. The scale 
is recorded on the roentgenogram when the 
chest exposure is made. The photograph of 
the scale on the miniature film serves as a 
reference for measurement of the cardiac 
shadow, and the cardiac diameters maybe 
read oflr directly on the scale employing a 
caliper. Since the scale is suspended in the 
anterior axillary line in the same plane as 
the contours of the heart, the projection 
magnification of the heart and the scale 
are practically identical. 


Ungerleider, H. E., and Gubner, R. Evaluation of heart si2 
measurements. Am. H,art J., 154a, 24, 494-510. 


This method is equally applicable for the 
conventional 14X17 inch roentgenogram 
and makes unnecessary the use of tele- 
roentgenograph ic (2 meter) distance, which 
requires high power equipment for desir- 
able short exposures. In roentgenoscopy 
the orthodiascopic method may be em- 
ployed to eliminate projection magnifica- 
tion, which is considerable because of the 
proximity of the tube to the fluoroscopic 



Fig. I. A lead scale suspended parallel to the cassette 
in the plane of the anterior axillary line is re- 
corded on the roentgenogram. Projection magni- 
fication is of the same order as the heart, and re- 
duction in miniature roentgenograms is likewise'' 
identical. The scale recorded in the roentgenogram 
serves as reference for cardiac measurement. 
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Richard Gubner and Harry E. Ungerleider 



Fig. a. .Scale with 0.5 cm. markings recorded on 14X17 inch roentgenogram as shown in Figure i. Insert 
shows fluororoentgenogr^ of same subject recorded on 35 mm. miniature film at 3 ft. distance. Trans- 
verse diameter is same with both techniques (12.0 cm. in 14 X17 inch roentgenogram, i r.9 cm. in 35 mm. 
miniature film), & s > y jo 


screen. Orthodiascopy requires a special 
attachment, permitting the roentgen tube 
to be moved independently of the screen, 
the central ray (indicated by a lead marker) 
being used to trace the outline of the heart. 
The orthodiascopic technique requires 
training and exact application for precision, 
since there is a large subjective element. 
The use of the lead scale, as indicated in 
Figure i, permits accurate measurement 
of the size of the heart on ordinary roent- 
genoscopic examination without the need 
of specialized apparatus as required in or- 
thodiascopy. 

The scale may be suspended in proper 
position in several ways. It may be mounted 
to slide on two horizontal bars attached to 


the cassette or screen by suction cups (Fig- 
i), or it may be attached in the anterior 
axillary line with adhesive tape, suspended 
by a shoulder strap, or mounted on a floor 
stand. It is important that the scale be 
parallel to the cassette to avoid foreshort- 
ening of the image, and that it be placed 
correctly in the anterior axillary line. 

SUMMARY 

A method is described for the accurate 
measurement of the size of the heart in 
miniature roentgenograms. This method 
serves also to obviate the need of teleroent- 
genography and orthodiascopy for elimina- 
tion of projection magnification in the 
roentgenogram and roentgenoscopic image. 
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RADIUM CONTAMINATION OF ROENTGEN FILMS 

By ROBERT B. TAFT, M.D., B.S„ M.A., F.A.C.R. 

Professor of Radiology, Medical College of the State of South Carolina 

CHARLESTON, SOUTH CAROLINA 


T he finding of unexplained black spots 
on roentgen films was very annoying 
during normal times but during the present 
film shortage it is a serious matter. In medi- 
cal roentgenograms the spots are generally 
recognizable as artefacts but in industrial 
roentgenography they are easily confused 
with defects in castings and weldings. 
Figure i shows such a spot, which was the 
largest encountered, though a large num- 
ber of slightly smaller ones have been 
found. These spots have been proved to be 
the result of small quantities of radium salts 
incorporated in the cardboard of which the 
film box is made. 

I first noticed these spots in March, 1942, 
on the films of one of the leading compa- 
nies. All of the films in a box showed these 
spots and in the same location but the films 
in one side of the box showed the spots to 
be of much greater density. Many of the 
films were usable but others were so badly 
marked that additional roentgenograms 
had to be made with films from another 
source. 



Fig. I. Film spot due to small particle of radium salt 
incorporated in the cardboard box containing the 
films. 


In 1939, a radiologist had the misfortune 
to break a 10 milligram tube of radium sul- 
fate which resulted in many of the articles 
in his office being contaminated with fine 
particles of radium salt. I was asked to 
make tests on the materials and found that 
the cassettes had been sprinkled with mi- 





Fig. 2. A film developed without exposure serves as a 
guide to the placing of the Geiger-Miiller counter 
tube on the exact part of the box containing the 
radium particle. 

nute particles which gave a blackened spot 
on the roentgen film after they had been in 
close contact for several days. 

The appearance of the spots on the roent- 
gen films recently seen were so similar to 
those caused by the minute particles of 
radium that I undertook to determine if 
these spots could be caused by similar ma- 
terials. As a result, the boxes in question 
were torn up and new films in light-tight 
containers were clamped against the card- 
board for several days at a time. Following 
standard development, the characteristic 
spots appeared on the new films. 
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As many as thirty such spots have been 
seen on a single 14X17 inch film but most 
of them are comparatively small, though 
the one shown in Figures i and n is of such 
intensity that most of the films in the half 
gross box had to be discarded. 

Occasionally a spot will have the shape 
of a dumbbell; however, this is not the result 
of two radioactive particles but of the films 
having been at rest for several months and 
then the box receiving a sudden jolt caus- 



Fig. 3. Combination autoradiograph and photograph 
enlarged 14 diameters to show the exact location 
of the spot in the section for microscopic study. 

ing the films to shift to a slightly different 
position. 

The possibility that these boxes had been 
contaminated by radium dust in my office 
is eliminated by the fact that the same con- 
ditions were encountered in several boxes 
at a hospital where there is no radium. 

The final proof that these spots are 
caused by radioactive material is obtained 
from the Geiger-Miiller counter which 
shows the presence of gamma radiation. As 
shown in Figure 2, the spot is first localized 
by superimposing the film on the box, then 
the counter tube is placed as close as possi- 
ble to it. Repeated counts, as well as con;-' 


trols on the boxes which showed no spots, 
demonstrate the undeniable effect of radio- 
active material. 

Precision measurements on a radioactive 
particle of this size offer many difficulties 
but measurements made in different ways 
all showed a radium equivalent of approxi- 
mately 0.0005 rnicrogram in the particle 
shown in Figures 3 and 4. 

The manufacturers were most generous 
in their replacement of defective films but 
admitted their complete inability to de- 
termine the cause. One manufacturer elimi- 
nated the difficulty by obtaining the card- 
board boxes from another source. Recently, 
having found more of these spots, I at- 
tempted to determine the type of offending 
material and to learn a method by which it 
may be eliminated before the films are put 
up in the boxes. 

A known location in a box having been 
proved radioactive by the Geiger-Miiller 
counter, exact localization was accom- 
plished by placing films on each side of the 
card, then cutting out a small circle (about 
9 mm.) and testing this. Most of these tests 
took an exposure of about twenty-four 
hours but when thinner sections were made 
of the circle of cardboard, an exposure of an 
hour was sufficient. A strongly radioactive 
spot was finally located in the middle of a 
section approximately 0.48 mm. in thick- 
ness. As hand-cutting could not be done 
further, this piece was embedded in paraffin 
and cut with a microtome into sections 20 
microns thick. These sections were then 
laid out on slides, covered with cellophane, 
and strips of film placed on them. A five 
minute exposure showed that one section 
contained most of the material, another a 
small amount and a third showed faint 
trace. The problem was then to determine 
the exact location of the radioactive spot in 
the section, as microscopic examination 
showed only miscellaneous material. The 
section was placed in a printing frame with 
roentgen film on the bottom and, after a 
five minute exposure, light was flashed on 
the frame which gave a photographic sil- 
houette of the section. This photograph- 
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Fig. 4. Colored drawing showing remarkable contrast of the radioactive spot against the other 
material of the cardboard, as seen by near ultraviolet light. Fourteen diameter enlargement. 
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radiograph, enlarged about 14 diameters, is 
shown in Figure 3 and permits exact locali- 
zation, In this spot a small pile of pale green 
crystals could be seen. The appearance and 
gamma-ray activity was similar to radium 
luminous paint. It was far more active than 
uranium oxide, or carnotite. 

Subsequently, a much simpler method of 
location has been found; that is, observa- 
tion under near ultraviolet radiation from 
the BH4 lamp. Figure 4 is a colored draw- 
ing of this slide under a I4 power micro- 
scope. The intensity of color is no exaggera- 
tion; in fact, this spot stands out so clearly 
that without any magnification it can easily 
be seen at a distance of 10 feet. Nothing 
else has been found in the card that fluores- 
ces appreciably. 

How this substance gets into the paper 
mash will probably remain a mystery but 
inspection of the mash under ultraviolet 
light is so simple that the manufacturer can 
inspect many square yards of it at a glance, 
and possibly reach the source of contami- 
nation. To the radiologist who encounters 
this condition, the suggestion is offered that 


films be immediately removed from the box 
in order to prevent further blackening. 

103 Rutledge Ave., 

Charleston 16, S.C. 

ADDENDUM 

It was Stated above that one manufacturer 
eliminated the difficulty by obtaining cardboard 
boxes from a different source but since this 
paper was written, numerous spots have been 
found showing that the second source was con- 
taminated also. 

Information recently received from the Du- 
pont Company is that in the dial painting in- 
dustry the brushes are now wiped on tissue 
paper instead of in workers’ mouths, as was 
done in the old days. The tissues frequently 
find their way in with other waste paper and 
subsequently become cardboard boxes. 

For the above reason, it is doubtful if oc- 
casional spots of this kind will ever be com- 
pletely eliminated. 

Furthermore, the film manufacturers claim 
that as they have no control over the manu- 
facture of cardboard they are unable to carry 
out the idea of having the mash inspected by 
black light. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN AND RADIUM THERAPY 

WiNDEYER, B. W, Radiation reactions. Brit, 
y. Radiol, Aug., 1942, 15, 0.36-23^. 

The basal cells of the skin are more sensitive 
to irradiation than the prickle cells and squa- 
mous cells. The prickle and squamous cells are 
not renewed when the basal cells are destroyed 
by irradiation and the skin becomes thinner until 
finally there is desquamation down to the 
basement membrane. 

The two chief points in the treatment of ra- 
diation reactions is the control of infection and 
the elimination of tra.uma. The tannic method 
of treatment of thermal burns has not proved 
as effective for radiation burns. Another method 
of treating thermal burns is that of irrigation 
with electrolytic sodium hypochlorite in the 
Stannard oiled silk envelope. This method is 
also very comfortable for radiation reactions 
and brings about rapid healing and a minimum 
of scarring. It is effective even in post-irradia- 
tion buccal necrosis which is one of the most 
•difficult post-irradiation conditions to treat. 

Connective tissue reactions vary greatly even 
when the same dose of irradiation is used. Two 
cases of carcinoma of the larynx may be treated 
with the same dose and one will progress nor- 
mally while increasing edema of the arytenoids 
may develop in the other. In the latter results 
are apt to be very unsatisfactory no matter 
what changes in technique are adopted. The 
cause of this difference is not known . — Audrey 
G. Morgan. 

Ellis, F. Volume dosage in deep x-ray therapy. 
The estimation of volume dosage in deep 
x-ray therapy for clinical purposes. Part ii. 
The correlation of biological effects with 
volume dose. Brit. J. Radiol, July, 1942-, 15^ 
194-aoi. 

A study is made of the relationship between 
volume dose and biological effects. Tables and 
graphs are given showing the effect of varying 
volume doses on the blood picture. Accurate 
correlation's impossible, however, as the graphs 
vary greatly in form, and quantitative and even 
qualitative changes in the leukocyte picture 
are not uniform for given volume doses. The 


number of cases examined was limited, however, 
and it is possible that with larger numbers of 
cases more uniform results would be obtained. 

Experiments are also described in the use of 
histaminase and ascorbic acid in the treatment 
of irradiation sickness. So far the author’s 
experience indicates that histaminase is more 
effective for this purpose than ascorbic acid. — 
Aiidj'ey G. Morga77. 

Farmer, F. T. A direct-reading radon meter 
for clinical purposes. Brit. J. Radiol, Nov., 
1942, rS , 318-319. 

Radium, on account of its cost, must be 
measured very accurately. But radon seeds 
degenerate quickly and therefore the need in 
measurement is rather for quickness and sim- 
plicity with a sufficient degree of accuracy for 
clinical purposes. 

An instrument for such measurement is 
described and illustrated with a photograph 
and a diagram. It consists of an ionization 
chamber and an electrometer valve system so 
that any source of gamma rays applied to the 
chamber can be read directly on the scale of a 
meter in the anode circuit. By controlling the 
voltages supplying the valve carefully it can be 
kept constant enough and it is not necessary 
to use substitution of a standard potential 
source as in more accurate measurements. It is 
operated from batteries, one of about 100 volts 
supplying the anode and chamber, and a 2-volt 
accumulator feeding the filament. Both are 
small and readily portable. Calibration is by 
means of radium tubes of known strength. It 
is accurate to within 2 to 3 per cent which is 
sufficient for practical purposes . — Audrey G. 
Morgan. 

Ellis, Frank. Tolerance dosage in radiother- 
apy with 200 kV X rays. RriV. J. Radiol, 
Dec., 1942, 75, 348-350- 

From published work and his own clinical 
experience the author concludes that there is 
such a thing as resistance on the part of the 
tissues to malignant disease. The optimum 
dose is the dose that will just allow the normal 
tissues to return to normal after irradiation, as 
that will inflict the maximum damage on the 
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malignant cells and enable tissue resistance to 
be utilized to the maximum degree. The toler- 
ance dose means the dose that is tolerated by 
connective tissue, which is the tissue responsible 
for resistance and repair. Except in certain 
regions, such as the nervous st'stem and bone, 
this is similar to the tolerance do.se of the skin. 
Therefore the tolerance dose for the skin repre- 
sents the optimum dose for treating malignant 
tumors. It is more important to preserve the 
resistance of the connective tissue bed of the 
tumor than it is to give a definite dose to each 
malignant cell. 

A table is given showing a system of toler- 
ance dosage produced at 200,000 volts constant 
potential and used mostly at 40 cm. distance 
with a filter of i mm. copper and i mm. alu- 
minum. By continued accurate observation and 
the collaboration of other radiotherapists he 
hopes that corrected tables of this kind can be 
worked out. He also gives doses for inflamma- 
tion and sterilization . — Audrey G. Morgav. 

Wilson, C, The combination of radiation 
fields in deep x-ray therapy. Brit. J. Radiol., 
Dec., 1942, 15, 355'359- 

Much of the success of radiation therapy 
depends on the distribution of radiant energy 
by suitable arrangements of the beams based 
essentially on the dose contours of the beams. 
Desjardins says that the anatomical arrange- 
ment of the treatment is more important than 
the quantity of radiation given to any one field. 

Any focus of disease should be irradiated 
with a dose which is as uniform as possible over 
the whole site and it should be as large a frac- 
tion as possible of the maximum dose given to 
any of the skin areas through which the beams 
pass. If the distribution of the irradiation is 
satisfactory it lowers the amount that need be 
given to any skin area. The dose delivered to 
diseased tissues should not be exceeded by the 
dose to any normal tissue within the irradiated 
area. 

Illustrative dose contours are given for the 
treatment of cancers of the larynx and lung. 
Irradiation should be given from two opposite 
lateral fields and in some cases from a third 
posterior field. In the cases illustrated the fac- 
tors were: 200 kv. (peak) (Villard circuit), 30 
ma., focus skin distance 50 cm.; Thoraeus filter; 
half-value layer 1.63 mm. copper; fields 6X8 
and 10X8 cm. The conditions of dose and scatter 
used in treatment should be as nearly as pos- 


sible equivalent to those under which the dose 
contours were originally determined. This 
method involves more work than the usual one 
but this is much more than compensated for by 
the better results obtained, — Audrey G. Mor- 
gau. 

Williams, I, G, Very high voltage x-ray ther- 
apy (supervoltage). Brit. J. Radiol., Dec., 
1942,^5,360-364. 

In 1938 and 1939 the author visited roentgen 
clinics in the United States, and in this article 
he examines the claims made in regard to the 
superiority of high -voltages (400 to 1,200 kilo- 
volts) as compared with 200 to 250 kv. treat- 
ment. Depth dosage curves are given which 
show that between 400 kv. and 900 kv. back- 
scatter increases by 6 per cent and depth dose 
by 5 per cent for a field loXlo cm, in size. The 
principal factor that limits increase of dosage 
is the mucosa rather than the skin as in 200 kv. 
therapy. It has not yet been proved that the 
higher voltage rays have a different biological 
effect than the lower ones. Radiation sickne.ss 
is less severe with the higher voltages than the 
lower. It is easier to maintain body weight on 
account of decreased nausea and vomiting. 
Within therapeutic doses the higher voltage 
radiation does not injure the blood-forming 
organs. There are better palliative results in ad- 
vanced malignancies of the skin, uterus and 
prostate and in large clinics where a great 
variety of malignant tumors are treated the 
range of usefulness of roentgen therapy will 
probably be increased by the use of high voltage 
rays. 

A bibliography is given of the work of the 
American radiologists and physicists consulted. 
— Audrey G. Morgan. 

MacCarty, William C., and Leddy, Eugene 
T. Roentgen treatment of inoperable ulcerat- 
ing carcinoma of the breast. Radiology, Dec., 

1942,5^,711-714- 

One of the most distressing features in cases 
of inoperable carcinoma of the breast is ulcera- 
tion. A study of case histories showed that the 
development of this stage is usually due to 
neglect of early treatment. From 1925 to 1940 
inclusive the authors treated 98 patients with 
primary inoperable ulcerating carcinoma of the 
breast in the Section of Therapeutic Radiology 
at the Mayo Clinic. Forty of these patients had 
not gone for treatment before coming to the 
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clinic. The remaining 58 had not gone to a 
physician until they had had symptoms for an 
average period of 15.5 months. Of these 25 were 
given sound advice by their family physicians 
while the other 33 were given unsound advice, 
such as treatment with salves, pastes, lights, 
electricity, etc. 

While any treatment of these cases is neces- 
sarily only palliative, the authors have found 
marked alleviation from roentgen treatment by 
the multiple converging beam technique. In the 
majority of cases they use 130 kv. (constant 
potential), 6 ma., 40 cm. target-skin distance 
and 6 mm. aluminum filtration. The anterior 
part of the thorax on the affected side is divided 
into four or six sectors, each sector centered 
over the tumor. The central rays are directed 
toward the center of the sector. If there are 
metastatic lesions they are treated as required. 
A dose of 500 to 600 r, measured in air, is given 
to each sector at one sitting. Usually treatment 
is given to one area or perhaps two daily; the 
full course may require from four to eleven 
treatment days. The series is repeated in a 
month and again after another month and later 
treatment given as indicated. 

At the end of 1940, 43 of the patients were 
dead; there was no follow-up report from 24 
but they were also probably dead. Twenty-four 
patients were living and said that they were 
definitely improved, while only 7 said that they 
were worse. There was the greatest number of 
improvements in the patients who had three or 
more courses of treatment, the fewest in those 
who had only one. After one course of treatment 
the average duration of life from the first treat- 
ment was slightly less than seven months while 
after three courses of treatment it was slightly 
more than a year and a half . — Audrey G. 
Morgan. 

Lederman, M., and Mayneord, W. V. The 

radium treatment of cancer of the vagina. 

Brit. J. Radiol, Nov., 1942, 15, 307-312. 

Primary cancer of the vagina constitutes only 
about I to 2 per cent of tumors of the female 
genital tract. Metastatic cancer is much more 
frequent. Treatment of these cancers has not 
heretofore been very successful because of their 
rarity and the lack of experience that any 
physician could acquire, because of the vascu- 
larity of the region and the advanced stage of 
the disease when the case is generally seen. 

The best method of treatment is the local 
application of radium followed by teleradium 


or high voltage roentgen treatment to the 
lymphatic areas of the pelvic and inguinal re- 
gions. In radium treatment the size and shape 
of the applicators must be adapted to the case, 
the applicators must be fastened firmly in posi- 
tion and the surrounding normal tissues must 
be adequately protected. A detailed description 
is given of the making and application of a 
urethral tube and vaginal applicator for use in 
this treatment and curves given showing the dis- 
tribution of radiation around the tube and ap- 
plicator. As the urethral tube is used to sta- 
bilize the applicator the patient must be anes- 
thetized and to avoid the risk of infecting the 
bladder if the treatment is frequently repeated, 
treatment should be given two or three times, 
separated by intervals of two or three weeks. 
Sometimes in addition to this treatment groups 
of needles must be implanted at the base of the 
bladder. The radium treatment is followed by 
teleradium or high voltage roentgen treatment 
to clear up what is left of the primary disease 
and to irradiate the lymphatic areas . — Audrey 
G. Morgan. 

Schmitz, Herbert E., Sheehan, John F., and 

Towne, Janet. The effect of preoperative 

irradiation on adenocarcinoma of the uterus. 

Am. y. Obsi. Gynec., March, 1943, 45i 

377 - 390 - 

The technique for the treatment of carcinoma 
of the uterine fundus by combined roentgen and 
radium therapy as employed at the Mercy Hos- 
pital Institute of Radiation Therapy is as fol- 
lows: All patients are curetted and a Y-capsuIe 
containing 50 mg. of radium element in each 
arm is immediately inserted into the uterine 
cavity. The capsule is removed after 2,000 mg- 
hr. This dose is repeated on the eighth and six- 
teenth days giving a total radium dosage of 
6,000 mg-hr. On the days that the radium is 
not in the uterus the patient receives roentgen 
therapy. The dose attained within the pelvis 
after twenty-eight days is 4,000 roentgens, with 
backscatter. 

A group of 77 proved cases of adenocarcinoma 
of the uterine fundus has been studied. Eleven 
patients receiving preoperative irradiation were 
hysterectomized. Five of the uteri adequately 
treated (as outlined above) were free of carci- 
noma. Serial blocks of 4 of these 5 uteri failed 
to reveal residual carcinoma. The remaining 6 
patients considered as inadequately treated all 
had active carcinoma remaining in the uterus. 
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Twenty-seven cases, irradiated but not hys- 
terectomized, added further evidence as demon- 
strated by curettage or follow-up that adequate 
irradiation in clinical Group i or n carcinoma of 
the fundus has a definite value. Although the 
authors do not advocate their treatment as a 
substitute for surgery in patients who are good 
surgical risks, they feel that their plan of pre- 
operative irradiation should be carried on until 
sufficient case records are on hand to determine 
whether the five year survival rate is greater 
than in cases treated by surgery and postopera- 
tive irradiation . — Mary Fi'avccs Vasti^ic. 

Rongy, a. J., and Selev, A. D. Radium ther- 
apy in benign uterine bleeding; study based 
on 350 cases. Am. J. Ohst. £5? Gyacc.^ March, 
I943> 45 ^ 39'>-40i. 

Broadly conceived, surgery is but an admi.s- 
sion of the shortcomings of medical science. The 
greater the progress of the science of medicine, 
the less will be the need for surgical interven- 
tion. Intrauterine irradiation, used in properly 
indicated cases, will reduce the operative inci- 
dence in patients suffering from uterine bleed- 
ing, with or without fibroids, in about 35 per 
cent. The authors feel that r,8oo mg-hr. is the 
appropriate dose for women aged forty years or 
older. They insert 25 mg. in the uterus to be 
left seventy-two hours. They conclude: 

(1) Uterine bleeding can be cured by curet- 
tage and intrauterine insertion of radium in 
properly selected cases. 

(2) In 285, or 81 per cent of the patients 
studied, the bleeding was accompanied by 
fibroids; in 65, or 19 per cent, no fibroids were 
present. 

(3) Complete involution of the tumor took 
place in 81.4 per cent of the cases and partial 
involution in 16.8 per cent. In 5 patients, the 
tumor was not affected by the radium. 

(4) Radium is contraindicated in cases in 
which the uterus is enlarged to more than four- 
teen weeks’ pregnancy. It should not be used 
when a submucous fibroid is suspected nor is its 
use advisable in subperitoneal or broad liga- 
ment fibroids. 

(5) It is dangerous to use radium in patients 
who give a history of having had a pelvic infec- 
tion. 

(6) The menopausal syndrome is not ac- 
centuated by radium. 

(7) Leukorrheal discharge is increased for a 
period of six to seven weeks in many cases. 


(8) Sexual relationship is less likely to be 
disturbed following the use of radium than with 
surgery. The libido is definitely not affected. 

(9) Curettage and intrauterine irradiation 
can be safely utilized in at least 35 per cent of 
patients suffering from uterine bleeding. It 
should replace abdominal hysterectomy in 25 
per cent of cases and vaginal hysterectomy in 
40 per cent, 

(10) Curettage and radium therapy should 
be performed by gynecologists, not by radiolo- 
gists . — Mary Fra?ices Vasthte. 

Buschke, F., and Cantril, S. T. Roentgen 
therapy of carcinoma of the urinary bladder; 
analysis of fifty-two patients treated with 
800 kv. roentgen therapy. J. Urol., Oct., 1942, 
4S, 368-383. 

This report is a summary of 52 cases of carci- 
noma of the urinary bladder treated over a six 
year period with 800 kv. roentgen therapy. 
Thirty of these cases were treated with a cur- 
rent of 10 ma., a filter of 4.5 mm. of lead, skin- 
target distance of 70 cm., and an intensity of 
60 r per minute. The remaining cases were 
treated at a skin-target distance of 100 cm. 
with an intensity of 25 r per minute. The areas 
treated were essentially a central suprapubic, a 
central posterior, left and right sacrals and an 
occasional perineal field which was treated with 
200 kv. and 2 mm. of copper filtration. 

Five of the 52 cases were free from disease 
cystoscopically after five years and 2 other 
cases for more than one year. The dosage varied 
from 6,000 r, measured in air, delivered to two 
fields to 17,000 r delivered to four fields. The 
treatment period varied from thirty to sixty 
days. 

The authors give the following reasons for 
failure to control the majority of cases in this 
series: invasion of the muscular bladder wall by 
the tumor; technical errors in treatment such as 
limiting the field to too small an area, or too 
intensive or insufficient treatment; attempting 
to treat cases in which the disease process was 
too extensive; poor general condition of the 
patient, resulting in inadequate dosage or spac- 
ing of dosage over too long a period of time, and, 
finally, complications from previous therapy 
such as breaking down of a suprapubic scar. 
The authors give case reports illustrating these 
various reasons for unsatisfactory results. 

They conclude that all papillary tumors of 
the bladder which are of a type tending to recur 
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or which have recurred once following fulgura- 
tion should receive roentgen therapy as the 
procedure of choice at once, if at all. In cases of 
infiltrating tumors they feel that resection is the 
procedure of choice, if feasible. Contraindica- 
tions to intensive roentgen therapy include 
poor general condition of the patient, inade- 
quate bladder drainage, inadequate bladder 
capacity, and the presence of marked secondary 
infection. — R. M. Harvey. 

Randall, Lawrence M., and Buie, Louis A. 

Factitial proctitis. Hm. J. Obst. &' Gyfjec., 

March, 1943, ^5, 505-512. 

“Factitial proctitis” is a term used to desig- 
nate the changes sometimes incurred in the wall 
of the rectum when the pelvic viscera are 
treated by radium or roentgen rays. (The term 
“factitial” is defined in Borland’s Dictionary as 
“produced by artificial means; unintentionally 
produced.”) Usually this lesion appears on the 
anterior wall of the rectum but in severe cases 
all walls may be involved. It varies in severity 
from mild inflammation of the rectal mucosa to 
complete dissolution of a portion of the recto- 
vaginal septum. 

Pathology and Diagnosis. Factitial proctitis, 
not associated with formation of ulcer, cannot 
be detected by palpation. The factitial ulcer 
averages from r to 3 cm. in diameter and is usu- 
ally single. The inflammation and ulceration 
have a tendency to heal and if the carcinoma 
does not terminate the patient’s life the. lesion 
usually will undergo resolution. 

Symptoms. In 88 cases studied, bleeding 
was the most frequent symptom. Other com- 
plaints in order of frequency were: frequent 
desire to go to stool, liquid stools, pain in the 
rectum, mucous discharges, and constipation. 
The average time that elapsed between the 
initial course of treatment and appearance of 
symptoms was ten months. 

Results of Examination. The average loca- 
tion of the factitial proctitis was 9 cm. above the 
dentate margin. In 6 of the 88 cases, the in- 
volvement was diffuse and in the remainder it 
was circumscribed and located on the anterior 
wall of the rectum. In 25 cases reduction in the 
size of the rectal lumen was noted. There were 
3 rectovaginal fistulas and they were 5 to 6 cm. 
above the dentate margin. 

Results. Of the 30 patients who were fol- 
lowed from eight months to thirteen years, 25 
noted marked improvement in the rectal symp- 
toms after the acute stage. Most of them experi- 


enced occasional bleeding from the rectum 
some a tendency to constipation and one stated 
that the stool was reduced in size. 

Treatment. Healing will usually take place 
providing the patient survives the malignancy 
for a sufficient time. In cases in which strictures 
develop obstruction will not occur unless exten- 
sion of the cancer has been the cause of this 
stricture. Considering the very small percent- 
age of patients treated with irradiation whose 
normal tissues sustain significant damage, and 
the gradual improvement in results following 
such treatment, it seems that factitial proctitis 
and ulceration (and the occasional rectovaginal 
fistula) must be accepted as risks that the pa- 
tient should assume when such treatment is 
undertaken. — Mary Frances Vastine. 

MISCELLANEOUS 

Bradford, Donald. A belated review. Brit. J. 

Radiol., Aug., 1942, 75, 224-227. 

This is a review of a book published in 1896, 
soon after the discovery of x rays by Roentgen 
in December, 1895. It was not written by a 
roentgenologist but by a schoolteacher, Arthur 
Thornton, M.A., who was a teacher in one of 
the provincial grammar schools. It shows the 
great interest aroused in all scientifically 
minded people by the discovery of the rays. 
Curiously enough, many of the modern develop- 
ments in roentgenology were forecast at that 
early date and the early theories discussed in 
the book are strikingly like those generally ac- 
cepted today. For example the ionization meas- 
urement of intensity is generally thought to be 
quite modern but Thornton describes a method 
which established the property of ionization. 
At that time biological effects were not real- 
ized, however, and there was no reference to 
any precautions being necessary in handling the 
rays. Several pages of the book are reproduced. 
— Audrey G. Morgan. 

Barclay, A. E. The passing of the Cambridge 

diploma. Brit. J. Radiol., Dec., 1942, 15, 

351-354- 

The British Medical Journal for November 
29, 1941, carried a notice that the courses lead- 
ing to the Diploma of Medical Radiology and 
Electrology given at Cambridge would be dis- 
continued and no further diplomas would be 
granted after October 31, 1942. This article 
reviews the early history of radiology when it 
was considered largely a branch of photography 
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and useful in medicine only in diagnosing frac- 
tures and localizing foreign bodies up to the 
present time. At the beginning of V\'orld War I 
roentgenological knowledge and practice were 
not very far advanced and the war brought 
about chaotic conditions. An army x-ray com- 
mittee was set up and the leading radiologists 
worked untiringly to establish better condi- 
tions. After the war the need for more thorough 
training in this branch was recognized and dis- 
cussion of the matter led finally to the establish- 
ment in March, 1919, of the course for the 
Diploma, the first part to be the study of 
physics and elementary radiology to be given 
in Cambridge and the second part to be clinical 
work in London. Credit is given to this course 
and the devoted work of the leading radiologists 
in teaching for much of the phenomenal progress 
in radiology that has been made since that time. 
— Audrey G. Morgan. 

Teall, C. G. a regional radiodiagnostic .serv- 
ice. Brit. y. Radiol., Oct., 1942, 75, 289-292. 

In post-war planning the author thinks there 
should be an effort to bring about better co- 
operation between the voluntary and municipal 
hospitals. Both these classes of hospitals have 
heretofore treated only the poorer classes of the 
population while those better provided for were 
obliged to depend on nursing homes, not nearly 
so well equipped. It is now proposed to raise the 
income limit for National Health Insurance to 
420 pounds sterling per annum which will em- 
brace about 90 per cent of the population of the 
country. With hospital service available to so 
large a percentage of the population it will 
hardly be possible for a radiologist to support 
private equipment. 

A suggestion is made that the country be 
divided into regions and these into divisions. 
Each region will have a key hospital and the 
divisions smaller hospitals serving the com- 
munities. Each regional hospital will have a ra- 
diological staff, the junior members of which 
can be sent out to the smaller hospitals when 
occasion requires. The most expensive and 
elaborate equipment will also be installed in the 
regional hospitals and simpler equipment will 
suffice for the smaller hospitals. There will be a 
transportable van equipment which can be car- 
ried to the homes when necessary. The Public 
Health Service will provide for mass examina- 
tion in tuberculosis. In this way all the needs of 
all the communities in the country will be pro- 


vided for, whereas at present there are many 
.small communities that have no radiological 
service at all. — Audrey G. Morgan. 

Jefferson, Geoffrey. The problems of post- 
war reconstruction in radiology; the future 
of the specialties. Brit. J. Radio!., Oct., 1942, 
283-285. 

Hospitals grew up from the charitable motive 
of caring for the sick and wounded and as a 
result were adapted entirely to the needs of 
general medicine and .surgery. But as science 
has developed, a number of specialties have 
arisen each of which requires time, space and 
money. The hospital of the future will probably 
be a Hospital Center with a number of spe- 
cialist departments around a nucleus of general 
medicine and surgery, the latter to be used 
chiefly for the training of medical students. 
The student must get a balanced training with- 
out overemphasis on any one specialty. Yet as a 
matter of fact at the present time most physi- 
cians and surgeons are more or less specialists. 
For instance the general surgeon is for the most 
part an abdominal specialist and the student is 
led to believe that gallstones and stomach dis- 
eases are the chief things to be considered in 
surgery. In the properly balanced hospital of 
the future more time and space will be alloted 
the specialist and less to the general physician 
and surgeon. — Audrey G. Moy-gmi. 

Hodgson, H. K. Graham. Radiological educa- 
tion of the future. Bril. J. Radiol., Oct., 1942, 
75, 292-293. 

The author believes that the present nine 
months course required for a diploma in radi- 
ology is far too short and that too much of it is 
devoted to physics. He thinks that a two years 
course should be required and that the first .six 
months should be devoted entirely to refresher 
courses in anatomy, physiology, pathology and 
clinical methods. The next twelve months 
should be spent in a roentgen-ray department 
in the study of radiology and roentgenography, 
separate courses being given for the students of 
diagnosis and therapeutics. During the final six 
months he should correlate what he has learned 
of roentgen appearances with the clinical and 
pathological facts seen in the operating room, 
wards and postmortem room. During these six 
months he would be a clerk or registrar to the 
roentgen department and act as a liaison officer 
between the roentgen department and the 
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Other members of the hospital staff. He thinks 
this would give a higher standard for qualified 
roentgenologists. — Audrey G. Morgan. 

StebbinGj G. F. Radiotherapeutic education of 

the future. Brit. J. Radiol., Oct., 194a, ly, 

2.94-296. 

The Faculty of Radiologists now insists on 
the candidate for a Fellowship examination 
spending a year in a hospital appointment to 
acquire a knowledge of medicine, surgery and 
pathology. To get an adequate knowledge of 
the specialties he must work as a member of a 
team which should include a physician, surgeon, 
radiodiagnostician, laryngologist, gynecologist, 
physicist and pathologist. Each member of the 
team learns from the others. All of them should 
see the patient and have a first-hand knowledge 
of the disease. 

After qualification he should spend two years 
doing house appointments at a teaching hos- 
pital. During this time he should learn all he 
can about clinical medicine and pathology and 
should attend as many postmortems as possible. 
After this he should spend a further period as a 
surgical registrar at a teaching hospital or as 
resident surgical officer in a hospital. He must 
be able to work equally well with roentgen rays 
and radium and in the latter work he must be 
capable of doing minor surgery and doing it 
well. 

After this training in medicine and surgery 
he should spend a year in taking a course for 
the diploma in radiology. Radiotherapists and 
radiodiagnosticians should have separate train- 
ing as these are quite different fields. After he 
gets his diploma in radiology he should get a 
post as assistant in a radiotherapeutic clinic 
where he can continue to learn radiotherapy 
and he should have some time to do research 
work as there is so much research to be done in 
this field. 

This is a long and expensive course and there 
should be posts in which money can be earned 
and the developing radiation therapist given 
the status and responsibilities of other senior 
members of the staff. 

Undergraduates in medicine should not be 
taught any radiation therapy for in this field 
as in many others a little knowledge is a dan- 
gerous thing. This teaching should be entirely 
post-graduate. General practitioners of medi- 
cine should be taught only the kind of cases 
that should be sent to the radiotherapeutic 
center. 


There _ are few radiotherapists now being 
.trained in England and the author suggests 
that the Director of the Emergency Medical 
Service m the Ministry of Health should en- 
courage some of the younger surgeons to turn 
to rad\othtr^.pY. —Audrey G. Morgan. 

Trostler, I. S. Employer is liable in common 
Jaw for physician’s fees for services rendered 
injured employe. Radiology, Feb., 1943, 40, 
191-192. 

Industrial commissions in several states have 
attempted to fix the amount of compensation to 
be paid physicians or surgeons for treating in- 
jured employes. But the Illinois Appellate and 
Supreme Courts have decided in several cases 
appealed from lower courts that the industrial 
commission has no authority or right as be- 
tween the physician and his patient. The work- 
men s compensation laws make the employers 
and employes parties to a contract but the 
physician is not a party to this contract and 
has the same right to fix his fees as in other 
cases. Other states have made similar decisions 
and the higher courts of no state have upheld 
the industrial commissions in the matter. Cases 
are cited in which the decisions and the reasons 
for them are given at length. — Audrey G. Mor- 
gan. 

McGrigor, D. B. Radiographic stereoscopy. 

Brit. J. Radiol, Oct., 1942, ly, 273-281. 

Stereoscopic roentgenography is of great ad- 
vantage in the examination of regions such as 
the thorax, pelvis and skull where confusing 
superimposed shadows are placed in their sep- 
arate planes in the stereoscopic image. But the 
correct technique for viewing stereograms is not 
very well understood and errors due to this fact 
has probably led to neglect of a very valuable 
method. The routine of making the stereograms 
is briefly described. The stereograms must be 
viewed both at the sam etime in such a way 
that the left eye sees only the one taken from 
the left tube shift and the right eye only the 
one taken from the right tube shift. A detailed 
description is given of the method of setting 
up the stereograms correctly. If the films are 
not placed upside down, sideways, or in such a 
way that the anatomical relations are incon- 
gruent, there are only four possible placements 
and only one of these gives a really correct 
stereoscopic view. The correct and incorrect 
combinations are shown by diagrams and ster- 
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eograms and their probable stereoscopic images 
by composite photographs . — Audrey G. Mor- 
gan. 

Kerley, Peter. Technique in mass miniature 
radiography. Brit. Radiol..^ Dec.j I 94 “i 
346-347. 

The miniature roentgenogram does not com- 
pare in detail with the full-size one and there- 
fore this method is used only for sifting cases of 
comparatively gross disease. The 5X4 inch film 
used in the United States does not show any 
greater detail than the miniature 35 mm. one 
and therefore the latter is to be preferred on 
account of cheapness and speed. 

On a single posteroanterior view about o,a 
per cent of early tuberculous lesions are over- 
looked on account of their small size. With both 
anteroposterior and posteroanterior views they 
are much more apt to be projected free of rib 
shadows and detected. A survey with 35 mm. 
films has shown that with the two views diag- 
nostic accuracy is about the same as that with 
full-size films. The disadvantage of taking two 
views is that fewer cases can be examined per 
hour and there is more wear and tear on the 
apparatus. A well trained team could probably 
take two views of 100 cases per hour. This is of 
no consequence compared with the great ad- 
vantages of being able to detect early tubercu- 
lous lesions on the miniature roentgenogram. — 
Audrey G. Morgan. 

Bourke, V. V. A method for the localization 
of foreign bodies and a new instrument to 
carry out this method. Radiology, Jan., 1943, 
40, 56-61. 

A new and more accurate method of localiz- 
ing foreign bodies is described which is based on 
the principle of parallax, that is, that shadows 
of foreign bodies at an equal distance from the 
roentgen tube move equal distances on the 
fluoroscopic screen when the tube is shifted. 

There are two pieces of apparatus for carry- 
ing out the method. The first is a fluoroscopic 
screen which moves the length of the table and 
parallel to it. It also moves at right angles to 
the table and can be raised or lowered any de- 
sired distance. The tube beneath the screen and 
table except when released follows all lateral 
motions of the screen so that the vertical ray 
is always centered on the center point of the 
screen. The second piece of apparatus is a set 
of calipers, the tips of which can be raised or 


lowered and a line connecting the tips will al- 
ways be parallel to the plane of the fluoroscopic 
screen and table. When the arms are set at zero 
the tips will be together and in the vertical 
ray and their shadows will coincide with the 
center point on the screen. The screen and 
calipers are adjusted until the tips of the cali- 
pers make two indelible marks on the member 
containing the foreign body. A straight line 
drawn between these two points will pass 
through the foreign body while the distance of 
each mark from the foreign body is known from 
the readings on the calipers. 

There is also an instrument to be used by the 
surgeon for the interpretation of the roentgen- 
ray markings and the localization of the foreign 
body. Any surgeon can adjust it in two minutes. 

All the parts of the apparatus are illustrated 
and their application described in detail. The 
method is simple and requires no figuring or 
trigonometry. The measurements are mechani- 
cal, being read directly from the scale. The 
method is rapid, accurate and simple . — Audrey 
G. Morgan. 

ScHWARzscHiLD, Myron M. A multiple cas- 
sette changer for angiocardiography; device 
for rapid serial radiography. Radiology, Jan., 
1943, 40, 72-74- 

In angiocardiography a large amount of con- 
centrated dye is rapidly injected into the bra- 
chial vein. Roentgenograms of the thorax taken 
immediately afterward show the course of the 
contrast medium through the heart and lungs. 
At present satisfactory results can be obtained 
only by direct roentgenography, using a 10X12 
inch film. In order to obtain roentgenograms 
showing even one stage of the process a number 
of exposures, at least six, must be made in a 
short time. 

The author describes and illustrates an im- 
proved apparatus for accomplishing this. It 
consists essentially of three compartments ar- 
ranged in a straight line — the magazine com- 
partment into which the cassettes are loaded, 
the exposure compartment in which each film 
is exposed and the receiver compartment in 
which they accumulate. The cassettes are 
stacked in the magazine compartment in front 
of a pressure block. The patient is positioned 
and the controls adjusted. The thrust bar is 
pushed in, pushing a ca.ssette into position in 
front of the opening. The contrast substance is 
then injected. On withdrawal of the thrust bar 
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a pivoted mercroid switch closes the circuit, 
operating the roentgen ray timer and making an 
exposure. On the next inward thrust of the bar 
another cassette is pushed into position and this 
pushes the previous one into the receiver com- 
partment. A simple timer has been incorporated 
into the device, so that each film carries a rec- 
ord of the time of its exposure. — Audrey G. 
Morgan. 

Bell, A. L. L. X-ray therapy in fluoroscopy. 

Radiology, Feb., 1943, 40, 139-144. 

It has been shown that relatively small doses 
of roentgen rays produce changes in 'the chro- 
mosomes that may affect the offspring and that 
the effect may be cumulative, not only during 
the life of the individual but during successive 
generations. 

Now that fluoroscopes are produced at a 
price that makes them available to all, many 
physicians are doing their own roentgen exami- 
nations. In one eastern city it was found that 
practically one practicing physician out of four 
had a fluoroscope. Many of these fluoroscopes 
are provided with timers in an attempt to re- 
duce the danger but if the whole of the dose is 
delivered over the pelvis or the lower abdomen 
the amount striking the gonads is much greater 
than if the upper part of the body is irradiated. 

In order to determine the amount of radia- 
tion to which the patient is subjected in routine 
examinations, the author made measurements 
with a fluoroscope equipped with an ionization 
chamber and connected with a Braestrup irra- 
diometer. Tables are given showing the results 
which indicate that dangerous doses are often 
given, especially by untrained personnel or 
practicing physicians other than roentgenolo- 
gists. The physician as well as the patient is 
exposed to danger unless he wears a lead-im- 
pregnated apron and gloves. 

Fluoroscopic examinations should not be done 
promiscuously nor should the ovaries or testi- 
cles of patient or examiner be exposed unneces- 
sarily. — Audrey G. Morgan. 

Speert, Harold. Swallowing and gastrointes- 


tinal activity in the fetal monkey. Am. J. 
Obst. & Gynec., Jan., 1943, 45, 69-82. 

Swallowing and gastrointestinal activity 
have been demonstrated in the fetal monkey by 
means of serial roentgenograms following the 
injection of radiopaque substances (usually 
thorotrast). The injection was made into the 
amniotic sac at various stages of gestation be- 
tween 99 and 155 days. The following findings 
were noted: (i) The rate of swallowing of am- 
niotic fluid increases and the emptying time of 
the fetal stomach decreases as pregnancy 
progresses. (2) No evidence exists that there is, 
normally, defecation in utero. (3) Water is ab- 
sorbed by the fetal intestine thereby producing 
a concentration of the intestinal contents. (4) 
Rebreathing by the maternal animal has no 
demonstrable effect on the rate of propagation 
of the intestinal contents of the fetus. — Mary 
Frances Vastine. 

Jesser, Joseph H., and de Takats, GtzA. 
Visualization of the pulmonary artery during 
its embolic obstruction. Arch. Surg., June, 
1941, 42, 1034-1041. 

Contrast visualizations of right heart and 
pulmonary arteries in dogs, before and after pro- 
duction of massive pulmonary embolism, plus 
effects of several drugs on the appearance of 
these structures, are presented. On the basis of 
these observations, other experimental evidence 
and experience in emergency treatment of pul- 
monary embolism clinically the following con- 
clusions are drawn; 

(i) Epinephrine is contraindicated in pul- 
monary embolism because of its tendency to in- 
crease the pulmonary hypertension and ac- 
celerate failure of the right heart (neosynephrin 
and digitalis may work similar harm). 

(a) Papaverine produces increased pul- 
monary vascularity and has a bronchodilator 
effect. 

(3) Emergency treatment of pulmonary em- 
bolism should consist of administration of oxy- 
gen and intravenous injection of atropine and 
papaverine. — H. G. Moehring. 
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CUCH developmental abnormalities as 

agenesis of an entire lung have been en- 
countered so rarely that only about 50 cases 
have been recorded in the medical litera- 
ture. Van Loon and Diamond,^* from Jack- 
son’s Bronchoscopic Clinic in Philadelphia, 
in 1941 reported what was apparently the 
third case of agenesis of the lung diagnosed 
before death, and stated that until that 
time there were on record only 40 genuine 
cases of this congenital anomaly. In 194I, 
Geissler® described a postmortem exami- 
nation of another similar case, and in June, 
1942, Castellanos and Pereiras^ from Cuba 
reported 3 additional cases, together with a 
review of the literature. 

At The Children’s Hospital in Boston 
during the past six years we have encoun- 
tered 5 cases of agenesis of the lung, all 5 of 
which have been diagnosed during life by 
bronchoscopic examination followed by 
lipiodol roentgenograms of the tracheo- 
bronchial tree. Of these 5 cases, 4 are still 
living apparently normal lives, while au- 
topsy confirmed the clinical diagnosis of the 
fifth. 

MunchmeyeP^ in 1885 is credited with 


having made the first diagnosis of unilateral 
pulmonary agenesis on the basis of a physi- 
cal examination, subsequently verified by 
autopsy. This condition was found in a two 
year old boy who had died of pneumonia 
shortly after the clinical diagnosis of agene- 
sis had been made. In 1893, SchmiP* de- 
scribed a case of bilateral agenesis of the 
lungs in a fetus of eight months’ gestation, 
whose trachea had not as yet separated 
from the esophageal wall, but whose larynx 
was well developed. There were no pleural 
membranes, and no vestiges of pulmonary 
veins. The pulmonary arteries connected 
with the descending aorta. 

It was not until 1928 that Gilkey^ re- 
ported the second case of agenesis of the 
lung diagnosed during life. The patient of 
Van Loon and Diamond^® was apparently 
the third case clinically diagnosed. For this 
reason, 5 cases recognized during life at one 
clinic, together with their respective bron- 
chograms, should prove of interest. Fur- 
thermore, the report of these cases should 
stimulate more general investigation of ob- 
scure lung conditions by recommended 
methods of bronchoscopy and lipiodol in- 
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jection. Hurwitz and Stevens^® in 1937 pub- 
lished a complete tabulation of the 34 cases 
recorded until that time. According to this 
report and the literature in general^ the sex 
ratio favors the males in a proportion of 
about three to two. The anomaly has been 
found to occur somewhat more commonly 
on the left side than on the right, in a pro- 
portion of nearly two to one. In our series of 
5 cases, there was agenesis of the left lung in ' 
3 patients and of the right lung in 2 pa- 
tients. Of these, however, 3 were females 
and 2 were males. It is impossible to offer 
any estimate as to the general incidence of 
this condition, inasmuch as the total num- 
ber of reported cases is so small, and the 
literature is composed almost entirely of 
individual case reports. Killingsworth and 
Hibbs^^ reported that of the 37 authentic 
cases in the literature until 1939, twenty- 
four had been found in children under 
twelve years of age. Of these, 3 were still- 
born, 5 were infants under one week, 13 
were under six months of age, 2 under three 
years, i was eight years and i was twelve 
years of age. In 24 of the 37 cases, the left 
lung was involved. In those cases in which 
the sex was reported, there were 20 males 
and 13 females. 

The cause of this condition is unknown, 
but various theories have been propounded 
in an attempt to offer some explanation for 
the developmental defect. Meckel and 
Fleischmann^® have suggested a cause on a 
phylogenetic basis, and regard the condi- 
tion as an atavistic reversion to a reptiliap 
stage. Klebs^^ explains an agenesis of the 
right lung as the result of excessive tension 
on the amnion, produced as the embryo 
normally rotates to the left, thereby pre- 
venting proper development of the right 
lung. This, however, leaves no room for an 
explanation of the left-sided defect, and the 
left side is the one more commonly found to 
be aplastic. Eppinger’s® theory deals with 
enlargement and displacement of the thy- 
mus gland, thereby causing undue pressure 
on the developing bronchopulmonary sys- 
tem. Gruenfeld and Gray® feel that the 
phylogenetic newness of the lung, plus the 
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enormous growth the lung must undergo 
before its functional form is achieved, has 
some bearing on the development of abnor- 
malities. Tichomiroff^' believed that hy- 
drops fetalis or some early intrauterine in- 
fection might be the cause of the defect. 
One of the most plausible theories is that of 
Schwalbe,^® who postulates that the condi- 
tion is due to a developmental error of en- 
dogenous origin; that is, it is the result of an 
inherently faulty germ-plasm. According to 
Schwalbe, there is a primary defect in the 
pulmonary vascular, as well as in the respi- 
ratory system. The pulmonary vessels on 
the affected side are usually absent and a 
single pulmonary artery often supplies the 
hypertrophied lung. The aortic vessels may 
arise from a common trunk. This theory of 
a developmental error of endogenous origin 
seems most logical, inasmuch as other ab- 
normalities of development are often asso- 
ciated in the same patient. It is surprising 
to note the great number of cases in the 
literature which have shown coincidental 
anomalies. These anomalies have included 
such local defects as a narrowed trachea, ex- 
tra cartilaginous rings, supernumerary bron-. 
chi of the normal lung, absence of the pleura 
on the affected side, tracheo-eosphageal 
fistula, esophageal stenosis and synostosis 
of various ribs. In addition, other more dis- 
tant congenital abnormalities have been re- 
ported; such as, absent diaphragm on the 
affected side; atresia of the anus; hypo- 
plasia of the face; absence of one ovary and 
tube; dermoid of the eye; agenesis of the 
spleen, kidney and ureter; accessory or hy- 
pertrophied thymus; exencephaly; absent 
vagus nerve and various bone and cardio- 
vascular anomalies. Each of our 5 cases had 
some other anomaly, such as a harelip and 
cleft palate, an absent wrist and hand on 
the same side as the aplastic lung, an 
anomaly of the external ear and other 
minor congenital defects. 

To understand this condition more 
clearly, it is important to look briefly at the 
embryology of the bronchopulmonary sys- 
tem. According to Arey,^ “A groove-like 
evagination occurs on the ventral surface of 
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the esophagus in thej mm. human embryo. 
From the enlarged posterior ends of the 
groove, two small lung buds grow out. 
Later in the development, the predestined 
anlage of the trachea and esophagus be- 
come separated by a constriction, inter- 
rupted at the cephalic end by the larynx 
which can be seen in the embryo at the end 
of the fifth week. Muscle fibers and car- 
tilaginous rings differentiate from the sur- 
rounding mesenchyme by the end of the 
seventh week. In a later development of the 
lung buds, hollow evaginations grow out 
into the envelope of connective tissue, en- 
large rapidly and branch to produce the 
tree-like tubular system. On the fine termi- 
nal tubules arise small out-growths which 
constitute the alveoli.” Therefore, com- 
plete absence of the lung, with no lung bud 
or main stem bronchus whatever, indicates 
a developmental defect which has occurred 
very early in fetal life. Those cases which 
occur in Groups 11 or iii, to be described in 
the next paragraph, with either a rudimen- 
ta.ry bronchus or a fairly well developed 
bronchus with no lung tissue, are due to fail- 
ure of development occurring at a some- 
what later embryonic stage, 

Schneider^® has divided the cases of pul- 
monary agenesis into three distinct anatom- 
ic classifications, depending on the age at 
which the developmental defect occurred. 
I. True aplasia — cases in which there is 
no trace of a lung, bronchus or vascular 
supply to the affected side. ii. Cases in 
which there is a tiny out-pocketing of the 
trachea; that is, a primordial bronchial 
bud, but no lung tissue, iii. Extreme hypo- 
plasia — cases in which the bronchus is fully 
developed, but reduced in size and ending 
in a fleshy structure without lobes which 
lies in the mediastinum. The great majority 
of cases reported fall in the first category; 
namely, a true aplasia. However, only 2 of 
our 5 cases fell in this group, while the 
other 3 showed (on the lipiodol broncho- 
grams) rudimentary bronchial buds, but no 
evidence of lung tissue. The third group of 
cases, that is those of hypoplasia of the lung 
but with a fairly well formed bronchus, is 


apparently quite small and, up to 1934, 
only 5 such cases had been reported (Dy- 
son*). 

Symptoms produced by agenesis of tlie 
lung may be very variable, or may be en- 
tirely lacking. In fact, some of our cases 
were suspected only during physical exami- 
nations in otherwise essentially normal chil- 
dren. One may possibly encounter in such 
cases a diminished respiratory excursion on 
the affected side; a slight flattening of the 
thorax with possible scoliosis (although 
usually the chest is symmetrical); dullness 
or flatness to percussion, unless the com- 
pensatory emphysema of the other lung 
confuses the picture; absent breath sounds; 
or bronchial breathing. In practically every 
case, the potentially vacant space in the 
chest is filled with displaced heart, thymus 
and other mediastinal contents; and, on oc- 
casions, there may be clinical evidence of 
fluid in the chest. Dyspnea, stridor and 
even cyanosis have been reported. 

At postmortem examination, the pleura 
may be defective or completely absent. The 
affected side of the chest cavity may be 
filled with fluid, but in most cases only 
Avith the displaced mediastinal structures. 
If the bronchus is present, it is usually short 
and rudimentary. If no bronchus is present, 
the trachea and single bronchus may be 
perfectly uniform in diameter throughout, 
with no evidence of division and no nar- 
rowing. Two of our cases showed a 
“trachea” or “bronchus” which connected 
the larynx with the hilum of the normal 
lung, and which did not vary at all in di- 
ameter. Here there was no evidence of a 
bronchial bud. The trachea, however, may 
be narrowed and the cartilaginous rings 
may be increased in number. The pulmo- 
nary vessels are usually absent, and a single 
pulmonary artery often supplies the hyper- 
trophied lung. The aortic vessels may arise 
from a common trunk and the venous re- 
turn of the normal lung may reach the left 
auricle by way of one or more vessels or 
empty directly into the azygos vein. The 
functioning lung is usually hypertrophied 
and emphysematous and may show abnor- 
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Fig. I. (R. R.) The right upper lobe bronchus 
emerges from the trachea above the bifurcation. 
There is marked irregular stenosis of the trachea 
between the bifurcation and the emergence of the 
upper lobe bronchus. 

mal lobulation. Possibly there may also be 
pneumonia and in one case bronchiectasis 
was reported. Very often, cases are errone- 
ously diagnosed as pneumonia, massive 
atelectasis, foreign body in the bronchus, 
hydrothorax, diaphragmatic hernia or dia- 
phragmatic paralysis. However, from the 
roentgenograms alone the condition may 
often be suspected. There is generally a 
dense, homogeneous shadow on the affected 
side, with displacement of the heart and 
mediastinum to that side and with eleva- 
tion of the diaphragm and narrowing of the 
intercostal spaces. There may be some ab- 
normality of the thoracic cage or even some 

scoliosis. . 

As Hurwitz and Stevens^® suggested m 
1937, bronchoscopy is the only rational and 
final method for accurate clinical diagnosis. 
These authors claim priority for advocating 
this procedure in such cases. Lipiodol injec- 
tion at the time of bronchoscopy should 
solve the problem. However, the seven 
weeks old baby girl reported by Hurwitz 


and Stevens died two days after its second 
bronchoscopy and no diagnosis was made 
until the time of postmortem examination. 
In this case, no lipiodol was injected since 
the baby was in poor general condition. The 
practice of thoracic paracentesis as a diag- 
nostic measure is mentioned only to be con- 
demned, although in the past it has been 
too frequently employed. In the hands of 
one experienced in the use of the broncho- 
scope in infants and children and in the 
technique of lipiodol injection, the proce- 
dure should prove neither difficult for the 
operator nor dangerous to the patient. 

It is quite obvious that the prognosis in 
congenital absence of a lung should always 
be guarded. In the first place, there may be 
other unknown congenital anomalies, which 
may of themselves prove serious. In addi- 
tion, any otherwise insignificant involve- 
ment of the only existing lung, whether it 
be from infection, foreign body or trauma, 
may cause sudden fatality. However, Kil- 
lingsworth and Hibbs“ report that ii cases 
in the literature lived beyond nineteen 
years of age, while 3 were fifty-eight, sixty- 



Fig. 2. (R. R.) Slightly oblique view to show the 
marked stenosis of the trachea. 
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five and seventy-two years of age respec- 
tively at the time of death. All of these pa- 
tients died of causes unrelated to the pul- 
monary agenesis. Heerup® in 1917 reported 
the case of a seventy-two year old woman 
who died of cerebral hemorrhage before the 
absence of the lung was discovered. There- 
fore, the condition may be compatible with 
longevity. 

As lipiodol roentgenograms become more 
universally employed in the diagnostic 
study of unusual lung conditions, there will 
obviously be an increase in the number of 
reported cases, not only of agenesis, but 
also of various other bronchopulmonary 
anomalies. In patients who have had pneu- 
monia recur several times in the same lobe, 
a congenital malformation of that bronchus 
must be suspected. One such patient (R. R.) 
(Fig. I and 2 ) showed a narrow angulated 
bronchus to the right upper lobe arising 
above the tracheal bifurcation. An area of 
localized atelectasis or emphysema also de- 
mands investigation by bronchoscopic 
methods, not only for the relief of the local 
defect, but also for the determination of its 
cause. One of our patients (G. B.) (Fig. 3 
and 4) was studied because of persistent 



Fig. 3. (G. B.) Atelectasis of the right middle and 
lower lobes, with a marked shift of the heart and 
mediastinum to the right, and elevation of the 
right dome of the diaphragm. 



Fig. 4. (G. B.) Bronchograms show a single right 
main bronchus, with no evidence of a bronchus to 
either the middle or lower lobes on the right side. 


atelectasis of the right middle and lower 
lobes. Only a single bronchus was found on 
the right side, and it communicated only 
with the upper lobe. Very little attention 
has hitherto been given such conditions, ex- 
cept in the case of foreign bodies. Two of 
the cases of tracheobronchial tree anomaly 
(P. G. and J. C.) showed findings consistent 
with pulmonary emphysema as a result of 
intrinsic bronchial obstruction due to a for- 
eign body. The roentgenograms were classi- 
cal — showing increased aeration of the af- 
fected lung, displacement of the heart and 
mediastinum to the opposite side, widening 
of the interspaces and depression of the dia- 
phragm. In I of the patients (P. G.) (Fig. 5), 
who was studied in 1931, no bronchoscopy 
was performed, but postmortem examina- 
tion disclosed merely an absence of the car- 
tilaginous rings of the main bronchus. Dur- 
ing inspiration the bronchus probably di- 
lated and air entered the lungs; but on 
expiration the bronchial walls collapsed, 
producing a “ball-valve” action which en- 
trapped the inspired air. The total effect on 
the lung was that of obstructive emphy- 
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Fig. 5. (P. G.) Obstructive emphysema of the left 
lung, associated with absent cartilaginous rings of 
the left main bronchus. 


sema, exactly similar to that caused by a 
bronchial foreign body. Another case (J. C.) 
(Fig. 6) showed exactly the same physical 
and roentgen findings, while bronchoscopic 
examination revealed complete collapse of 
the bronchial walls during expiration. The 
bronchoscope could easily be passed down 
the bronchus, and no constriction was 
noted. As it was withdrawn, the walls com- 
pletely collapsed below it, coincidental with 
a “flapping” noise noted during each ex- 
piratory phase. Very recently, postmortem 
examination was performed on a child who 
died suddenly during a general anesthetic 
for an orthopedic operation. At autopsy, 
among other congenital anomalies, the 
orifices of some of the bronchi were noted 
to be in a collapsed state but were very 
easily opened by slight traction on the 
bronchial and tracheal walls. Microscopic 
studies showed a deficiency of the car- 
tilaginous rings in the locality of the col- 
lapsible bronchi. Unfortunately, we did not 
have an opportunity to perform a broncho- 
scopic examination of this child during life. 

In 1932, Bremer^ reported the addition to 
the Harvard Embryological Collection of a 
16.5 millimeter human embryo with a large 
bronchus arising from the right side of the 
trachea a short distance above the bifurca- 


tion and extending caudally. He states that 
of the 80 human embryos in the Collection 
ranging from 5 to 45 mm., 3 others showed' 
a tracheal bronchus. Two of them had two 
tracheal buds. Five of the six tracheal buds 
were on the right side and only one on the 
left side. Apparently a tracheal bronchus is 
a normal phenomenon in certain species, 
such as the sheep and the pig. Bremer is im- 
pressed with the 5 per cent incidence of 
such findings in the human embryo collec- 
tion and its relative rarity in adults. He 
therefore feels that many tracheal buds 
probably disappear during the process of 
development, possibly the result of simple 
absorption. This may account for certain 
irregularities of the tracheal cartilages seen 
in adult life, as well as weak areas in the 
musculature, tracheal diverticula or other 
anomalies. The anomalous tracheal buds 
may develop into accessory bronchi to nor- 
mal apical lobes or into bronchi to acces- 
sory apical lobes or even into bronchi to a 
third lung in the mediastinum. The patient 
(R. R.) (Fig, I and 2) who had had pneu- 



Fig. 6. (J. C.) Bronchograms show considerable nar- 
rowing of the entire tracheobronchial tree, with 
obstructive emphysema of the left lung, associ- 
ated with absence of the cartilaginous rings of the 
left main bronchus. 
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monia recur in the right upper lobe on sev- 
eral occasions, showed an upper lobe bron- 
chus arising from the right side of the 
trachea, in the same manner as the embryo 
demonstrated. 

CASE REPORTS 

Case i. E.M. (C.H.No. 192533) Thi.s patient, 
female, aged two years and nine months, was 
admitted to the Medical Service on October 26, 
1937, with a history of cough since the age of 
two months. Her family history was significant 
only in that an aunt had died at the age of 
twenty of congenital heart disease. I'he baby 
was delivered three weeks prematurely and 
weighed only 4^ pounds. The only abnormali- 
ties noted at birth were an absent left liand and 
a left facial weakness. The facial palsy sub- 
sided spontaneously. Several weeks after birth, 
the patient developed an unproductive cough 
associated with noisy respirations, and a poor 
gain in weight. Examination at the time of ad- 
mission showed a child whose left chest meas- 
ured 8.5 cm. in circumference and the right 9 
cm. There was no obvious flattening. On per- 
cussion, the chest was dull to flat throughout 
the left side and fremitus and breath .sounds 
were absent. The heart was displaced to the 
left. The left hand was absent. The roentgeno- 
grams (Fig. 7) showed no abnormality of the 
bony thorax except that the left hemi thorax 
was considerably smaller than the right. The 
heart and mediastinal structures showed a 
marked shift to the left. The right lung was 



Fig. 7. Case i. Agenesis of the left lung. 



Fig. S. Case i. .Agenesis of left lung, showing small 
bronchial rudiment. 

emphysematous and extended far beyond the 
midline to the left. The remaining portion of the 
left hemithorax was opaque. On October 30, 
1937, bronchoscopy was performed under 
avertin-ether anesthesia and lipiodol injected 
into the tracheobronchial tree. There appeared 
to be an abrupt ending of the left main bronchus 
about I cm. beyond the bifurcation. Broncho- 
grams (Fig. 8) showed a moderate shift of the 
trachea to the left and no definite abnormality 
of the right bronchial tree. The left main 
bronchus was about i cm. in length, quite nar- 
row and with a blunted and abrupt termination. 
This patient has continued to live an essentially 
normal life. In April, 1941, mastoidectomy was 
uneventfully performed under general anes- 
thesia. In July, 1942, her tonsils and adenoids 
were removed under general anesthesia with- 
out event. At the present time, she is eight and 
one-half years of age and is still living a normal 
life without restriction of activity. 

Case ii. B. W. (C. H. No. 229558) This baby 
girl, aged four months, was admitted to the In- 
fants’ Hospital on February 22, 1939, because 
of respiratory embarrassment since birth. The 
family history was essentially negative. The pa- 
tient’s birth was uneventful. At two weeks of 
age, it was first noted that her respirations were 
noisy and rapid. When disturbed there was 
cyanosis. Examination at the time of admission 
to the hospital showed an infant with a harsh 
inspiratory crow and definite retraction of the 
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Fig. 9. Case 11. Agenesis of right lung, showing small 
bronchial bud. 


interspaces on the left side. The right side of the 
chest moved very little with respirations. The 
trachea was deviated to the right side. There 
was dullness and flatness over the entire right 
chest, while the left chest was hyperresonant. 
The breath sounds on the left were loud and 
on the right were diminished to absent. Con- 
genital atelectasis or agenesis of the right lung 
was suspected, so bronchoscopy was performed 
on February 28, 1939, under aver tin-ether anes- 
thesia. The trachea was found to be displaced 
to the right and no right bronchus was visible. 
Lipiodol bronchograms (Fig. 9 and 10) showed 
a marked shift of the trachea to the right and 
no definite abnormality of the left bronchial 
tree. There was a small bud-like structure which 
filled with lipiodol and apparently represented 
an abortive right main bronchus. The patient 
did quite well for two days after bronchoscopy. 
At that time, she began to develop increasing 
dyspnea with some cyanosis and showed signs 
of pneumonia. On the sixth postoperative 
with a temperature rising to 106° F. and with 
increasing signs of infection, the patient died. 
Autopsy showed an absent right lung and 
bronchus, a patent ductus arteriosus, hypo- 


plasia of the spleen, kidney and liver and an ac- 
cessory spleen. (The lung is reproduced in Fig- 
ure II.) There was a rather marked interstitial 
pneumonia. At the usual point of origin of the 
right main bronchus there was a small bud-like 
structure which corresponded to the right lung. 
There was no pulmonary artery and no pulmo- 
nary vein. 

Case hi. J. F. (C. H. No. 235096) This six 
month old baby boy was admitted to the 
Surgical Service on November 8, 1939, because 
of a congenital deformity of his left external 
ear.' The family history was entirely negative. 
The birth history was also normal. At birth, 
the malformed left auricle was noted as the only 
abnormality. At the time of admission, exami- 
nation showed a deformity of the left auricle. 
The patient was noted on physical examination 
to have a somewhat diminished chest expansion 
on the left side, where there was definite dull- 
ness and flatness throughout, with markedly 
diminished to absent breath sounds. Respira- 
tions were slightly rapid, but not difficult. The 
heart and trachea were displaced to the left 
side. Roentgenograms (Fig. 12) showed no ab- 



Fig. 10. Case ii. Agenesis of right lung, oblique view. 
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normality of the thorax except that the left 
hemithorax was considerably smaller than the 
right, with a marked shift of the heart and 
mediastinum to the left, so that the heart was 
entirely within the left hemithorax. The right 
lung was emphysematous and extended to the 
left beyond the midline. The left hemithorax 
was opaque. It was felt advisable to perform 



Fig. II. Case ii. Pathological specimen showing 
agenesis of right lung, 

bronchoscopy and inject lipiodol. On the second 
hospital day, this procedure was carried out 
under ether anesthesia. Bronchograms (Fig. 13) 
showed that the right bronchial tree was ap- 
parently normal. The left main bronchus was 
about 3 cm. in length and formed only a min- 
imal angle with the trachea at the bifurcation. 
The bronchus was narrowed and quite irregular 
and had two minute prolongations, apparently 
representing the first subdivision. Electrocar- 
diogram showed no axis deviation, but unusu- 
ally wide deflection in leads i and 3. Barium 
studies of the esophagus and stomach were nor- 



h'lG. )2. Case ni. Agenesis of left lung. 

mal. The patient was discharged home in good 
condition ten days after admission. Since that 
time, he has lived a perfectly normal life. He 
was last heard from a few months ago and was 
planning to come back to the hospital for a 
plastic operation to his left external ear. He ap- 
parently has never had symptoms related to the 
absent lung. 

Case iv. J. R. (C. H. No. 263317) This baby 
girl, aged four months, came into the Out-Pa- 
tient Department of the hospital on June 25, 
1942, with a story that her respirations had al- 



Fig. 13. Case iii. Agenesis of left lung, showing 
marked hypogenesis of left bronchial tree. 
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Fig. 14. Case iv. Agenesis of right lung. 

ways been rapid, but never labored, and she had 
had no cyanosis. Two weeks before admission 
to the Out-Patient Department, a roentgeno- 
gram of her chest had been taken and a con- 
genital anomaly suspected. The family history 
was negative. Birth history was also negative. 
Examination showed diminished expansion of 
the chest on the right side, with a scoliosis in the 
thoracic region with a convexity to the left. The 



Fig. 15. Case iv. Agenesis of right lung, showing 
marked distortion of the tracheobronchial tree, 
with absence of the right main bronchus. 


right side of the chest was flat to percussion 
and no cardiac dullness was found on the left 
side. The heart and trachea were displaced to 
the right side. The breath sounds on the right 
were extremely distant. Roentgenograms (Fig. 
14) showed a fairly marked left dorsal scoliosis 
with multiple congenital anomalies of the high 
dorsal vertebrae, including several hemiverte- 
brae and a spina bifida. The ribs on the right 



Fig. 16. Case iv. Agenesis of right lung, 
oblique view. 

also showed multiple congenital abnormalities, 
with fusion of the third to sixth ribs on the 
right. There was a marked shift of the heart 
and mediastinum to the right and the right 
hemithorax was opaque. The left lung showed 
considerable emphysema. The patient was ad- 
mitted to the hospital and on July 35 ^ 943 ) 
bronchoscopy was performed under ether anes- 
thesia. The bronchoscope was passed to the re- 
gion where the bifurcation ordinarily should 
have been, but met complete obstruction. It 
was impossible to pass the bronchoscope be- 
yond this region, either to one side or to the 
other. Lipiodol was injected and the broncho- 
grams (Fig. 15 and 16) showed that the entire 
trachea was somewhat narrowed and showed a 
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rather marked shift to the right and marked 
convexity to the right and posteriorly. The 
trachea continued directly into the left main 
bronchus, but showed no definite abnormality 
of the main portions or of its subdivisions. 
There was no evidence of a right main bronchus. 
The patient was discharged home five days after 
bronchoscopy in good condition and has lived 
an uneventful life since that time. She was last 
seen a few months ago, at which time she had no 
complaints and was in excellent physical condi- 
tion. 

Case v. D. S. (C. H. No. 232923) This three 
weeks old baby boy was first admitted to the 
hospital on June 2, 1939, at which time a hare- 



I*iG. 17. Case v. Agenesis of left lung. 

lip was repaired under ether anesthesia. His 
family history and birth history were negative. 
After the harelip operation, he had recurring 
cyanosis for the first two postoperative days. 
Thirteen days later he was discharged home in 
good condition. No abnormality of his lungs 
was mentioned at this admission. He remained 
perfectly well until he was re-admitted, on July 
194^5 at the age of three years and two 
months, for repair of the cleft palate. On the 
routine admission examination at that time, his 
chest presented definite abnormalities. The 
thoracic cage was symmetrical, but the respira- 
tory excursion on the left side seemed to be 
somewhat diminished. There was marked flat- 
ness of the left side of the chest, with marked 
displacement of the heart to the left. The 
breath sounds were very distant on the left. 



Fig. if?. Case v. .Agenesis of left lung, showing 
absence of left main bronchus. 


but heard at the apex and along the left border 
of the sternum. Roentgenograms (Fig, 17) 
showed no definite abnormality of the thorax 
except that the left hemithorax was consider- 
ably smaller than the right. There was a marked 
shift of the heart and mediastinum to the left 



Fig. 19. Case v. Agenesis of left lung. 
Oblique view. 
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and the left hemithorax was opaque. The right 
lung showed considerable emphysema and ex- 
tended beyond the midline to the left. It was 
felt that bronchoscopy should be carried out. 
This was accordingly done on July 8, 194a. No 
bifurcation was seen, but the bronchoscope 
could be passed for a relatively long distance 
through what appeared to be an abnormally 
long trachea. The trachea, however, was some- 
what narrowed. Lipiodol bronchograms (Fig, 
i8 and 19) showed no definite abnormality of 
the right bronchial tree and no evidence of a 
left bronchus. Two days after this procedure, 
his tonsils and adenoids were uneventfully re- 
moved under ether anesthesia. In September, 
1942, he returned for a repair of his cleft palate, 
which was also done under general anesthesia. 
He was last seen during a check-up in the Out- 
Patient Department this year (1943) in excel- 
lent condition and apparently living a norrnal 
life. 

These 5 cases of agenesis of the lung il- 
lustrate the fact that this deformity is not 
incompatible with a normal existence. Four 
out of these 5 patients are living perfectly 
normal lives and are not as yet handicapped 
by their defect. It is also interesting that all 
5 cases showed additional congenital anom- 
alies. In the first case, there was an absent 
hand. In the second case, there was a patent 
ductus arteriosus, accessory spleen with 
hypoplasia, and hypoplasia of the kidney 
and liver. In the third case, there was a con- 
genital malformation of the external ear. In 
the fourth case, there were congenital 
anomalies of the vertebrae and ribs noted 
by the roentgenograms. In the fifth case, 
there was a harelip and a complete cleft 
palate. The cases in the literature also have 
showed very frequent associations of other 
congenital anomalies. For this reason, we 
feel that an inherent defect in the germ- 
plasm is probably responsible for this as 
well as the other associated congenital 
anomalies. 

SUMMARY 

I . Agenesis of the lung is a relatively un- 
common congenital anomaly, and thus far 
only about fifty cases have been recorded. 
Of these, only about six have been diag- 
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nosed before postmortem examination, 

2. From The Children’s Hospital in Bos- 
ton five cases of agenesis of the lung are re- 
ported, all of which have been diagnosed 
during life. Of these five patients, four are 
still living and well. . 

3. According to the literature, this 
anomaly occurs more commonly in males 
than females, and is noted more often on 
the left side than the right. In our cases 
three of the patients were females, and the 
absent lung was found on the left side in 
three cases. 

4. The condition is probably the result of 
an inherent defect in the germ plasm, as 
there are often associated congenital anom- 
alies. All of our five patients showed addi- 
tional abnormalities of development, 

5. The symptoms are so inconstant or 
lacking that roentgen studies plus bron- 
choscopy with lipiodol injection of the 
tracheobronchial tree are the recommended 
methods for diagnosis. 

6. The prognosis should always be 
guarded, although the condition is com- 
patible with longevity. Three of the pa- 
tients reported in the literature lived well 
over fifty years. Of our five cases four are 
still living normal lives, and the oldest is 
over eight years of age. 

7. In cases of persistent emphysema or 
atelectasis, or cases of supposed unresolved 
pneumonia, or recurrent pneumonia in the 
same lobe, congenital anomalies of the 
tracheobronchial tree must be considered. 

8. Case histories of five patients with 
agenesis of the lung are presented, accom- 
panied by their respective roentgenograms 
and bronchograms. 

9. Bronchograms of five cases of tracheo- 
bronchial tree anomalies are also presented. 
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INTRODUCTION 

A LTHOUGH the condition commonly 
^ described as mega-esophagus or cardio- 
spasm has been carefully studied in numer- 
ous papers, little attention has been given 
to the occurrence of pulmonary lesions 
which may accompany this disorder. 

Recently a small group of patients with 
mega-esophagus was observed at Grady 
Hospital which presented interesting pul- 
monary manifestations, such as lung ab- 
scess, chronic and acute aspiration pneu- 
monitis, and bronchiectasis. It will be the 
purpose of this paper to emphasi2e the 
occurrence of these pulmonary lesions, the 
symptoms and signs of which may com- 
pletely overshadow the features of the 
associated esophageal disease. The recog- 
nition of the association of these conditions 
is of clinical importance since the presence 
of mega-esophagus has frequently remained 
unrecognized for many years. 

A review of the literature reveals that 
this subject has received surprisingly little 
attention. Vinson^^ reported the occurrence 
of a pulmonary abscess in a patient with 
mega-esophagus, which responded to con- 
servative treatment. Sampson* discussed a 
similar case in which the presence of mega- 
esophagus was not discovered for many 
years. Aspiration pneumonitis as a com- 
plication of mega-esophagus was described 
by Cummins and Williams.® A similar ob- 
servation was made by Baldwin^ and 
recently by Warring and Rilance.^® The 
simultaneous occurrence of bronchiectasis 
and mega-esophagus has been recorded by 
Schrire® and Reeke.^ 

The reports in which larger series of pa- 
tients with mega-esophagus were investi- 
gated draw little attention to the occurrence 
of pulmonary manifestations. Sturtevant,^® 
in a summarizing report and review of the 


literature, referred to a case of Thomas and 
Jewett, in which a patient with mega- 
esophagus developed lipoid pneumonia as 
the result of aspiration of milk and cream. 
Verbrycke,^® in a study of 100 cases of 
“cardiospasm,” does not mention chest 
complications. Vinson,^® in a large series 
of 415 cases, stated that in 49 patients 
respiratory symptoms were present, usu- 
ally “consisting of nocturnal cough, and 
dyspnea after meals, due to regurgitation 
or pressure from the dilated esophagus filled 
with food.” There were no roentgenological 
findings or clinical signs of pulmonary dis- 
ease described in this study. 

During the last four years 15 cases of 
mega-esophagus have been observed in the 
Department of Roentgenology of Grady 
Hospital. In 5 of these cases pulmonary 
disease was demonstrated roentgenologi- 
cally. Two other patients revealed repeated 
pleural effusions. Since one of these pa- 
tients developed tuberculosis these two 
cases are not included in this study. This 
would indicate a rather high incidence. 
However, it is felt that no definite statisti- 
cal conclusions should be drawn from such 
a small series. 

In the following case reports various 
forms of pulmonary disease, associated 
with mega-esophagus, are illustrated. 

REPORT OF CASES 

Case i. Mega-esophagus and Ptibnonaiy Ab- 
scess. 

J. S., a colored male, aged twenty-nine, was 
apparently well until the middle of September, 
1942, when he became ill with cough, fever, and 
a chill. On a visit to the emergency clinic a chest 
roentgenogram was taken, which showed an 
abscess cavity with a horizontal fluid level m 
the right upper lobe (Fig. i). The patient re- 
turned home and was treated by his private 
physician with sulfathiazole. He began to bring 
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up foul-smelling sputum which was occasionally 
blood stained and he remained in bed for one 
month. After this interval he showed some im- 
provement. As soon as he returned to work the 
.sputum became copious again and he com- 
plained of chest pain. Increasing weight lo.s.s, 
weakness, and daily fever made him seek ad- 
mission to the hospital. 

The physical examination revealed signs of 
consolidation over the right upper and posterior 
lung field. The laboratory findings showed a 
normal red blood cell count and moderate leu- 
kocytosis. The Kahn reaction was negative. Re- 
peated sputum examinations revealed a few 
gram-positive diplococci; there were no acid-fast 
bacilli detected. 

Roentgenological Findings. The first examina- 
tion (October 9, 1942) showed an abscess cav- 
ity, measuring about a cm. in diameter, in the 
apical portion of the right upper lobe (Fig. 1). 
The cavity showed a horizontal fluid level and 
was surrounded by considerable parenchymal 
reaction. The mediastinal shadow on the right 
side protruded into the right lung field and 
formed an angle which pointed to the midline 
in the region of the right lung root. On account 
of the peculiar mediastinal shadow the e,sopha- 



Fig. i.^ Case i. Pulmonary abscess in the right infra- 
clavicular lung field. Angular mediastinal shadow 
due to dilated esophagus. 



Fig. 2. Case i. Dilated esophagus after 
administration of barium. 

gus was investigated upon his return to the ho.s- 
pital (January 7, 1943). It was found to be 
markedly dilated, displacing the trachea an- 
teriorly (Fig. 2). The right lung root caused a 
characteristic pressure defect on the wall of the 
dilated esophagus. The fluid level was no longer 
visible in the abscess cavity, but the density in 
the right upper lobe was larger in size and had a 
.somewhat honey-combed appearance. Subse- 
quent examinations showed satisfactory de- 
crease in the size of the parenchymal lesions. 

An esophagoscopic examination revealed a 
markedly dilated esophagus, the lower segment 
of which was resting on the diaphragm. The 
cardia was found wide open. 

After the diagnosis of mega-esophagus was 
established the symptoms of the patient were 
re-investigated. After repeated questioning he 
admitted that he had been having difficulty in 
swallowing for over ten years and that his 
esophagus had been previously dilated. He also 
stated that occasionally, after going to bed, he 
would regurgitate material which would choke 
him. 

The patient left the hospital against medical 
advice. 

Comment. A patient with mega-esopha- 
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Fig. 3. Case ii. Mega-esophagus outlined with 

barium. Note widening of mediastinal shadow and 

bilateral aspiration pneumonitis. 

gus developed a pulmonary abscess, the 
symptoms and signs of which dominated 
the clinical picture. The esophagus showed 
very marked dilatation and produced a 
somewhat peculiar angulated mediastinal 
shadow. The abscess was believed to be the 
result of aspiration of esophageal contents 
into the right upper lobe bronchus. 

Case ii. Mega-esophagus and Aspiration 
Pneumonitis. 

W. C. G., a colored female, aged thirty-seven, 
was admitted to Grady Hospital for surgical 
removal of a pelvic tumor. The history did not 
reveal any respiratory or digestive complaints. 
On physical examination the thyroid gland was 
bilaterally palpable and enlarged. The lungs 
were clear on auscultation. A large mass filled 
the lower abdomen and pelvis, extending up- 
ward to the umbilicus. The red blood cell count 
was 3,730,000 per cubic millimeter, the hemo- 
globin content la gm. per 100 cc., and the 
white blood cell count 7,750 per cubic milli- 
meter. Under spinal anesthesia the uterus, both 
tubes, and the ovaries were removed. The path- 
ological examination of the surgical specimen re- 
vealed leiomyomata of the uterus, simple cysts 


November, 1944 

of both ovaries, and a Brenner tumor of the 
right ovary. 

After operation the patient developed inter- 
mittent fever. On the sixth postoperative day 
cough and coryza were noted. The cough was 
productive and the sputum consisted of fairly 
large amounts of yellowish material. The right 
chest was filled with coarse bubbling rales, a few 
fine rales were heard on the left side. The spu- 
tum showed numerous long-chained strepto- 
cocci and no evidence of acid-fast organisms. 
The patient was treated with sulfathiazole and 
developed fever, thought to be caused by the 
drug. After chemotherapy was discontinued the 
patient improved and became symptomless. 

Roentgenological examination of the chest 
(May 20, 1942) revealed a fine interstitial fibro- 
sis throughout the midportions of both lung 
fields, extending from the hilar areas toward the 
periphery, more extensive on the right side. Sev- 
eral coarse mottled densities were superimposed 
on this fine granular appearing lung pattern. 
There was a large soft tissue mass overlying the 
right heart border, extending from the right 
diaphragm toward the base of the neck. The up- 
per segment of this shadow consisted of an air 
column overlying the trachea. In view of these 
findings mega-esophagus was suspected and 
confirmed by barium meal (Fig, 3). Subsequent 
examinations revealed that the mottled densi- 
ties in both lung fields had partially resolved. 
The fine fibrosis did not show any changes. 

After the esophageal disease was diagnosed 
the patient still would not admit any digestive 
complaints. On repeated questioning she finally 
stated that she occasionally had gas pains which 
were relieved by milk of magnesia. 

Comment. This patient demonstrates the 
presence of acute and chronic pulmonary 
disease with mega-esophagus. Roentgeno- 
logically and clinically the patient devel- 
oped an acute inflammatory process of the 
lungs during her postoperative course. It 
was shown roentgenologically that, in ad- 
dition to acute pulmonary changes, there 
was rather extensive interstitial fibrosis m 
both lung fields. It is believed that bed rest 
and sedation may have favored aspiration 
of esophageal contents and produced the 
acute inflammatory changes. 

From the clinical standpoint the almost 
complete lack of digestive symptoms is in- 
teresting. 
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Case in. Mcga-esopha^us and Puhiwuary 
Fibrosis. 

H. C., a colored female, aged twenty-six, 
visited the out-patient department of Grady 
Hospital complaining of dysphagia, di.scomfort 
over the lower sternum, and shortness of breath. 
For three years she had noticed increasing dif- 
ficulty in swallowing. She frequently regurgi- 
tated undigested food and would often be 
awakened at night choked by mucus and food 
flowing from her nose and mouth. During the 
last three years the patient had lost 25 pounds 
in weight. She had suffered from a cough of one 
year’s duration which had become severe during 
the winter before hospital admission. She stated 
that her coughing was considerabK\worse dur- 
ing the night. There had been shortness of 
breath on exercise and a sensation of pressure 
in her chest. 

Physical examination after admission to the 
hospital (October 18, 1943) revealed a slight 
diminution of breath sounds to the right of the 
spinal column. The lungs were otherwise clear 
and resonant. The examination of the heart re- 
vealed nothing abnormal. On deep palpation 
slight tenderness of the epigastrium was noted. 
The pelvic examination disclosed bilateral 
tubovarian masses. The fingers and toes showed 
clubbing with convexity of the nails. The red 
blood cell count was 4,450,000 per cubic milli- 
meter, the hemoglobin content 7.7 gm. per 100 
cc., the white blood cell count 7,800 per cubic 
millimeter. There were no abnormal urinary 
findings. The Kahn and Frei tests were nega- 
tive. The electrocardiogram showed normal 
tracings. The vital capacity was a.i i. Cultures 
from the bronchial tree, obtained on bronchos- 
copy, revealed alpha-hemolytic streptococci 
and no acid-fast organisms. 

Roentgenological examination revealed that 
the esophagus was considerably dilated. The 
lower portion of the esophagus was somewhat 
redundant and terminated in a funnel-shaped 
segment. The wall of the lower esophagus 
showed vigorous peristalsis and, occasionally, a 
small amount of barium passed into the stom- 
ach. The barium was retained in the esophagus 
for more than three hours. The lungs showed a 
fine interstitial fibrosis which was most marked 
in the base of the right upper lobe and in both 
lower lobes, producing a granular lung pattern 
(Pig. 4). No mediastinal shift was demonstrated. 
The excursion of the diaphragms was slightly 
diminished on both sides. 



Fig. 4. C.ase in. Diffuse pulmonary fibrosis in right 

upper and both lower lobes. Slight widening of 

mediastinal shadow due to mega-esophagus. 

Re-examination of the chest after two months 
revealed no definite change in the pulmonary 
findings. The roentgenological findings were 
confirmed by esophagoscopy. 

Comment. In this case the association of 
mega-esophagus and diffuse interstitial pul- 
monary fibrosis is noted. Symptoms of 
dysphagia had been present for three years. 
For about one year the patient had had 
shortness of breath on exercise. Clubbing 
of the fingers and toes accompanied the 
chronic pulmonary changes which are be- 
lieved to be the result of aspiration pneu- 
monitis. 

Case iv. Mega-esophagus and Aspiration 
Pneumonitis. 

A. L., a white female, aged eighteen, was ad- 
mitted to Grady Hospital in December, 1938, 
complaining of difficulty in swallowing, of two 
years’ duration. She had a choking sensation in 
her chest and would frequently vomit immedi- 
ately after meals. Preceding this, the patient 
had suflFered from colds, coughs, and gradual 
loss of weight. The physical examination and 
the laboratory findings were not significant. 

Roentgenological examination (December 9, 



476 


H. Stephen Weens 



Fig. s. Case iv. Aspiration pneumonitis, both lung 
bases. Air column in upper esophagus clearly vis- 
ualized. 

1938) revealed marked dilatation of the esopha- 
gus, characteristic of mega-esophagus. The 
roentgenological diagnosis was confirmed by 
esophagoscopic examination. After discharge 
from the hospital the patient was treated by 
esophageal dilatation in the out-patient depart- 
ment until June, 1941. 

During the following winter she suffered from 
a very annoying, constant cough. In September, 
1942, she became ill with fever, cough, chest 
pain, and chills. The patient consulted her fam- 
ily physician on November 7, 1942. A roent- 
genological examination on this day revealed 
coarse, mottled, confluent densities in both lung 
bases, obscuring both cardiophrenic angles (Fig. 
5). She was admitted to another hospital where 
she remained for two weeks. 

The patient was re-examined at Grady Hos- 
pital January 19, 1943. On roentgenological ex- 
amination the dilatation of the esophagus had 
not changed in extent. No definite pulmonary 
pathologic condition was demonstrated. The 
patient stated, however, that she had been suf- 
fering from chronic cough during the winter 
months. There were no definite digestive com- 
plaints. 

Com 77 ie 7 it. In a young adult the associa- 
tion of mega-esophagus and acute pneu- 
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monia is demonstrated. The presence of a 
very persistent chronic cough and fre- 
quent occurrence of colds are outstanding 
features in the history' of this patient. 
During a febrile episode the presence of 
pneumonia in’ both lung bases was demon- 
strated roentgenologically. It is highly sug- 
gestive that the acute inflammatory process 
of the lungs was the result of aspiration. 


Case v. Mega-esophagus a 77 d Bro 77 chiectasis. 

E. F., a white female, aged twenty-eight, was 
first seen in the prenatal clinic of Grady Hospi- 
tal in April, 1940, when she was six months 
pregnant. Her history revealed that she had the 
usual childhood diseases, including whooping 
cough and several attacks of “double pneu- 
monia.” For the past fifteen years the patient 
had been suffering from a chronic productive 
cough which was occasionally associated with 
febrile episodes. Her sputum was frequently 
blood stained and amounted to about half a 
cupful daily. During the last year she had fre- 
quent headaches in the region of the left frontal 
sinus. Since the first week of her pregnancy she 
complained of choking sensations in her throat 
and chest and inability to keep food on her 
stomach. The vomiting was often accompanied 
by severe coughing spells. The patient had had 
three normal pregnancies and one miscarriage, 
none of which was associated with similar diges- 
tive disturbances. 

On July 2, 1940, the patient delivered a nor- 
mal infant at Grady Hospital. A physical ex- 
amination at that time revealed numerous 
coarse rales over both lung bases. After dis- 


charge from the hospital the patient was seen 
at intervals in the out-patient department, 
where she was treated for chronic sinusitis. She 
still complained of coughing, headaches, and 
thick yellowish nasal discharge. In June, I94 ^j 
her digestive complaints became much worse. 
She stated that she vomited everything s e 
ate. The patient was re-admitted to the hospita 
and her condition improved considerably under 
medical treatment. The physical findings were 
unchanged. The red blood cell count was 4,200, - 
000 per cubic millimeter, the hemoglobin con- 
tent 1 1 gm. per 100 cc., and the white blood ce 
count 16,900 per cubic millimeter with a norma 
differential. The sputum showed nunierous 
chains of gram-positive cocci, but no tuberc e 
bacilli. A third and fourth hospital admission or 


study followed. 
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Roentgowlogical Fifidwgs. The first examina- 
tion (August 8, 1940) revealed accentuation of 
the lung markings and fibrosis in both lung 
bases. An air column in the upper mediastinunij 
characteristic of mega-esophagus, is distinctly 
visible on this chest roentgenogram. A gastro- 
intestinal examination on July i, 194a, re- 
vealed marked dilatation of the esophagus. 
There was retention of the barium in the stom- 
ach though no organic obstruction was demon- 
strated. A bronchogram (April a, 1943) demon- 
strated cylindrical dilatation of the bronchial 
tree of both lower lobes, the bronchi of the left 
lower lobe showing a tendency toward clubbing 
(Fig. 6). A distinct fluid level was seen in the 
mid-portion of the dilated esophagus. 

Comment. This case illustrates the associ- 
ation of mega-esophagus with bronchiecta- 
sis. The respiratory symptoms were evident 
many years before the digestive symptoms 
were noted. This may be due to the fact 
that bronchiectasis preceded the develop- 
ment of mega-esophagus. However, since 
mega-esophagus may not produce signifi- 
cant clinical symptoms, it may well have 
developed at the same time or even have 
preceded the bronchiectasis. 

DISCUSSION 

Clinical Manifestations. A discussion of 
the symptoms and signs of mega-esophagus 
seems to be unnecessary, since the clinical 
features of this condition are sufficiently 
well known and have been described in ex- 
cellent studies.'*’®’’-'’-’-’^ It should, however, be 
emphasized that the digestive disturbances 

especially in the presence of respiratory 
synriptoms — may appear so slight to the 
patient that he will frequently conceal their 
presence. They may be very vague and mis- 
leading. In 2 of our patients, symptoms of 
esophageal disease were detected only after 
the history of the patient was re-investi- 
gated. Another patient, even after the 
diagnosis was established, would not admit 
symptoms which would make the examiner 
suspect esophageal disease. It is of great 
importance to the clinician and to the 
roentgenologist to realize that mega-esoph- 
agus may exist even when clinical symp- 
toms are minor or absent. 



Fig. 6 . Case v. Bronchogram demonstrating bilateral 
bronchiectasis. Note horizontal fluid level in 
dilated esophagus. 

Roentgenological Features. Since the pa- 
tient may present himself to the clinician or 
the roentgenologist with predominant re- 
spiratory symptoms, a gastrointestinal ex- 
amination is frequently omitted. For this 
reason, it may be well to emphasize those 
roentgenological features which aid in the 
diagnosis of mega-esophagus by roentgeno- 
graphic and roentgenoscopic examination, 
without the use of contrast medium. The 
enlarged esophagus produces a widening of 
the mediastinal shadow toward the right 
side, extending from the base of the neck 
to the diaphgram. Depending on the degree 
of dilatation, this shadow will partially or 
completely obscure the right heart border 
and cardiac pedicle. If the dilatation is of 
slight or moderate degree, the shadow of 
the esophagus may simulate the right heart 
border. The outline of the esophagus is not 
necessarily smooth. Tendency toward pouch 
formation may result in a scalloped or lobu- 
lated, sometimes bizarre appearance of the 
mediastinal shadow as is illustrated in Fig- 
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ure 7. Frequently the esophageal contents Pathogenesis oj Pulmonary T)! sense. 
cast a peculiar mottled shadow in the explanation can be offered for the associa- 
mediastinum due to numerous small gas tion of esophageal and pulmonary disease? 
bubbles dispersed in the retained material. Fistula formation between esophagus and 
The visualization of a horizontal fluid level trachea — as occasionally observed in eso- 
in the esophagus, as a result of retained phageal carcinoma — was not demonstrated 
viscid material, is an extremely helpful sign in any of our patients. Plummer and Vin- 
(Fig. 6). In the lateral view, a characteristic son® stated that “nocturnal regurgitation, 
displacement of the trachea toward the awakening the patient from sleep by food 



Fig. 7. Diagrammatic representation of 8 cases of mega-esophagus, showing the relationship between the 
right heart border and the dilated esophagus. Note variation in appearance of mediastinal shadow. 


Sternum is observed. Another sign of great- or mucous running out of the mouth or into 
est diagnostic importance is the recognition the nose, producing cough, or staining the 
of a double air column overlying the upper pillow by food particles or mucus,” occurred 
dorsal spine in the posteroanterior view, in almost one-third of their patients. It is 
The central air column represents the tra- readily conceivable that material regurgi- 
chea which is seen through the air column tated into the pharynx may be aspirated 
of the upper dilated esophagus (Fig. 8). into the bronchial tree. It must be remem- 
Whenever one of these features is present bered that food may be retained in the 
on roentgenographic or roentgenoscopic ex- esophagus for many hours, with ample op- 
amination, study of the esophagus by portunity for rapid multiplication of bac- 
means of a contrast medium is indicated, teria. 

This will readily enable the examiner to Pulmonary fibrosis, as observed in Cases 
differentiate between esophageal dilatation ii and iii, is believed to be the result ot 
and conditions simulating it, such as medias- aspiration pneumonitis, whereby mechani- 
tinal disease and lesions of the spinal cal and chemical factors may play an 
column. important role. Cummins and Williams, 
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Baldwin,^ and Warring and Rilance^''* made 
a most interesting observation by demon- 
strating non-pathogenic acid-fast organ- 
isms in the sputum of their patients. These 
organisms resemble, morphologically, tu- 
bercle bacilli from which they are differ- 
entiated by rapid growtli on ordinary 
culture medium and development of coc- 
coid forms. Baldwin isolated acid-fast ba- 
cilli from various fruits and vegetables and 
discussed the possibility of aspiration of 
these organisms from the esophagus into 
the bronchial tree. 

Warring and Rilance do not believe that 
these organisms influence the character of 
the pulmonary disease. We believe that 
bacteriologic studies of these patients 
should be conducted with sputum stud- 
ies obtained by bronchoscopy to avoid 
contamination with esophageal contents. 
Bronchoscopic sputum studies of Case ill 
did not reveal any acid-fast organisms. It 
has to be admitted, however, that this pa- 
tient was not examined during a febrile 
episode. It is entirely possible that bron- 
choscopic sputum studies of these patients 
may yield interesting results as to the bac- 
teriolog)^ and mycology of this chronic pul- 
monary disease. 

The association of bronchiectasis and 
mega-esophagus deserves special considera- 
tion. Reeke^ explained the simultaneous 
occurrence of mega-esophagus and bron- 
chiectasis in a nineteen year old patient 
as a congenital disorder. This conception is 
not generally accepted. The role which 
pulmonary and bronchial disease play in 
the pathogenesis of bronchiectasis has been 
stressed in excellent studies.^’® If we accept 
the occurrence of pulmonary fibrosis, ate- 
lectasis, and pulmonar)'^ and bronchial in- 
fection as a result of aspiration of esophageal 
contents, all factors thought to be neces- 
sary for the development of bronchiectasis 
are present. 

In Case v, the digestive symptoms were 
evident for a much shorter period of time 
than the respiratory ones. This does not 
necessarily indicate that the development 
of bronchiectasis preceded that of mega- 
esophagus. As stated above, mega-esopha- 



Fig. 8. Case iv. Double air column in upper medias- 
tinum. Air column in trachea overlying spinous 
processes is seen through air column in upper 
esophagus. 

gus may not produce characteristic symp- 
toms but may remain more or less silent. 
An interesting speculation as to the cause 
of the association of mega-esophagus and 
bronchiectasis was offered by Schrire,® who 
suggested that a faulty neuromuscular 
mechanism may be an etiologic factor in 
the development of both conditions. 

CONCLUSIONS 

During the past four years fifteen cases of 
mega-esophagus were observed. Five of the 
patients showed evidence of pulmonary 
disease. As stated in the introduction, we 
are not justified in drawing definite conclu- 
sions as to the incidence of these complica- 
tions from such a small series of cases. 
However, the occurrence seems to be 
greater than is generally appreciated. The 
recognition of this association of diseases 
is important from the clinical standpoint 
as far as prognosis and treatment of the 
patient is concerned. Early institution of 
all measures which enhance esophageal 
emptying will prevent aspiration of re- 
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tained esophageal contents into the lupgs. 

There are two groups of patients in which 
this combination of diseases may easily be 
overlooked, and to which we should devote 
our special interest. The first group com- 
prises those patients who are known to 
have mega-esophagus. This diagnosis may 
dominate the clinical picture to such an 
extent that the examiner may pay little 
attention to the respiratory complaints of 
the patient. Yet these respiratory symp- 
toms may be the result of pulmonary 
changes easily recognizable on roentgeno- 
logical examination. Therefore, in all pa- 
tients with mega-esophagus, the presence 
of pulmonary disease should be suspected 
and searched for. The second group consists 
of patients who present evidence of pul- 
monary disease the etiology of which is not 
fully explained. It is entirely possible that 
some of these are associated with unrecog- 
nized mega-esophagus. 

It is suggested that both the chest and 
the esophagus be examined roentgenologi- 
cally, whenever either is suspected of har- 
boring a chronic disease process.* 

SUMMARY 

1. The association of mega-esophagus 
with pulmonary lesions, such as lung ab- 
scess, aspiration pneumonitis, pulmonary 
fibrosis, and bronchiectasis is demonstrated. 

2. It is believed that the pulmonary le- 
sions are the result of aspiration of esopha- 
geal contents. 

3. The incidence of pulmonary lesions in 
patients with mega-esophagus is thought to 
be higher than is generally appreciated. 
Pulmonary disease was demonstrated in 
five out of fifteen cases of mega-esophagus. 

4. The roentgenological signs which aid 
in the diagnosis of mega-esophagus, with- 
out the use of contrast medium, are stressed. 

* I am indebted to Dr. Avary M. Dimmock for foIIow-up 
studies on Case iv. 


5. The clinical importance of the associa- 
tion of pulmonary disease and mega-esoph- 
agus is discussed. Mega-esophagus may 
exist when digestive symptoms are minor 
or absent. It is suggested that pulmonary 
disease should be suspected in patients with 
mega-esophagus. In patients with pulmo- 
nary disease of unknown etiolog)'', the pres- 
ence of mega-esophagus should be ruled out. 
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T here are many reports in the litera- 
ture concerning pulmonar}' suppura- 
tion as a result of esophageal overflow and 
aspiration of the esophageal contents. The 
causes of esophageal retention are numer- 
ous, and among them may be mentioned 
cancer of the esophagus, stricture following 
the ingestion of caustics, pulsion diverticu- 
lum, constriction of the esophageal lumen 
by pressure from adjacent tumors, foreign 
body in the esophagus, and cardiospasm. 
Of these, cardiospasm, though a fairly com- 
mon clinical entity, is rarely considered 
when an explanation is sought for a chronic 
pneumonitis of unkown origin, Vinson,” 
Sampson," Baldwin,^ and more recently 
Warring and Rilance,'* have reported iso- 
lated cases in which the relationship be- 
tAveen the nvo conditions is clearly shown. 

Three cases of this nature have come un- 
der our observation during the past four 
years. 


REPORT OF CASES 

Case i. A. S., a white woman, aged fifty- 
three, was admitted to the hospital on January 
V’ ^939> complaining of cough and expectora- 
tion, present since November 24, 1938. The pa- 
tient stated that she was taken ill on that day 
with what was described as grippe, the onset 
being chills and generalized muscular aches and 
pains. Cough and mucopurulent expectoration 
m a moderate degree developed promptly but 
subsided in about two weeks. Weakness and 
ease of fatigue persisted, however, and on 
checking her temperature the patient found 
that she had fever in the afternoon ranging up 
to 99.8°F. On January 10 she was taken acutely 
ill with prostration and high temperature, and 
on the following day had a fairly sudden onset 
of severe cough with rapid production of large 
amounts of bloody purulent sputum which in 
the first twenty-four hours amounted to ap- 
proximately 8 oz. The sputum tasted very foul, 
but she was unable to state whether or not it 


had a foul odor. At this time an aching pain 
first apjjeared in the right anterior chest, but 
later it became localized at the costal margin. 
Cough and expectoration had remained un- 
changed and night sweats had been noted since 
January 1 1 , The patient had had some difficulty 
in swallowing food since 1936 when she began to 
choke at the table. This became progressively 
worse so that at the time of her admission it 
was difficult for her to swallow anything but 
liquids. The past and family histories were non- 
contributory. 

Physical examination revealed a somewhat 
apathetic, elderly woman, coughing produc- 
tively at intervals, and apparently acutely ill. 
I'he positive physical findings related to the 
right lung, where the percussion note was im- 
paired above the level of the eighth dorsal 
spine, and tactile and vocal fremitus slightly 
increased posteriorly. The breath sounds were 
bronchovesicular throughout, and a moderate 
number of fine and medium tussic and post- 
tussic rales were heard in the intrascapular area 
above the level of the ninth dorsal spine. 

Laboratory findings on admission were char- 
acterized by a leukocyte count of 27,800 cells of 
which 84 per cent were neutrophiles. The red 
blood count was 4,300,000 and the hemoglobin 
content 13 grams per 100 cc. The urine examina- 
tion and Wassermann reaction were negative. 
Repeated studies of the sputum were all nega- 
tive for acid-fast bacilli. No spirochetes were 
found in the sputum and no predominant organ- 
isms were isolated. 

A roentgenogram of the chest (Fig. i) showed 
a dense area of infiltration in the right lung 
measuring 5 by 6 cm. Rs central portion ap- 
peared excavated and contained a fluid level. 
With the aid of a lateral roentgenogram the 
area of disease was placed at the upper pole of 
the lower lobe. 

A diagnosis of lung abscess was made and the 
patient placed on a regimen of postural drain- 
age. 

On February i, roentgenological studies of 
the esophagus were carried out which showed 
a marked narrowing of the distal end of the 
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Fig. I . Case i. Roentgenogram of the chest on admis- 
sion. Note the area of infiltration in the neighbor- 
hood of the right hilum and the central rarefaction 
and fluid level. 



Fig. 2. Case I. Oblique view of the barium-filled 
esophagus showing the spasm at the cardia. 


esophagu-s and a pronounced degree of dilatation 
above this level (Fig. 2). There were no irregu- 
larities in the outline of the esophagus to sug- 
gest the presence of a neoplasm. Only a very 
small amount of barium trickled through into 
the stomach during the course of the examina- 
tion. 

The patient continued to improve clinically, 
and serial roentgenograms of the chest showed 
progressive clearing of the area of infiltration 
and gradual disappearance of the cavity. Anti- 
spasmodics were administered but in spite of 
these she continued to have difficulty in swal- 



Fig. 3. Case 1. Roentgenogram of the chest taken two 
days before discharge. The abscess has healed and 
only minimal fibrosis remains. 

lowing. On May 17, esophagoscopy was per- 
formed and a careful examination of the entire 
esophagus revealed no evidence of an organic 
legion. Esophageal bouginage was recom- 
mended and carried out. 

At the time of discharge on June 24, 19393 
patient was entirely asymptomatic as regards 
the respiratory tract and a roentgenogram of 
her chest dated June 22, 1939, was normal ex- 
cept for the presence of minimal fibrosis at the 
site of the previous area of disease (Fig. 3)- 

Case 11. E. Y., white male, aged fifty-eight, 
was admitted to the hospital on August 28, 
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1941, complaining of cough and expectoration 
which had developed in February, 1941, in the 
course of an upper respiratory infection, and of 
shortness of breath on exertion which had its 
onset in March. In June, 1941, wheezing be- 
came apparent, and he entered a tuberculosis 
sanatorium for observation. A roentgenogram 
of the chest taken at the sanatorium showed 
some evidence of pulmonary infiltration, but 
after a few weeks of hospitalization he was dis- 
charged as non-tuberculous. The patient also 
complained of difficulty in swallowing both 
fluids and solid food, stating that he would get 
a sense of “filling up in the throat” and often 
became nauseated. He was rather vague as to 
the exact duration of his dysphagia but it ap- 
parently dated back at least six months. The 
past history was significant in that he had bron- 
chopneumonia in 1921, 1930 and in the fall of 
1940. The patient had lost 19 pounds in weight 
during the six months preceding admission to 
the hospital. 

On physical examination the patient ap- 
peared slightly dyspneic but otherwise comfort- 
able and not acutely ill. His state of nutrition 
was fair. The thorax showed a deep anteropos- 



Fig. 4. Case ii. Roentgenogram of the chest taken on 
admission. Note the scattered small areas of in- 
filtration, especially well seen on the right. 



Fjg. 5. Case ii. Appearance of the esophagus ap- 
pro.\iinate!y fifteen minutes after the ingestion of 
barium. 

terior diameter and rhonchi were present 
throughout both lung fields. The rest of the 
physical examination was negative except for 
the presence of a hydrocele on the left. 

Laboratory examination revealed a normal 
blood count and a negative blood Wassermann. 
Urinalysis revealed the presence of a few hyal- 
ine and granular casts. Examinations of the 
sputum were microscopically negative for acid- 
fast bacilli and later the absence of tubercle 
bacilli was confirmed by cultural studies. 

The clinical course in the hospital was 
marked by the absence of fever and the diffi- 
culty which the patient experienced in swallow- 
ing. On one occasion, he vomited soon after 
eating. 

A roentgenogram of the chest taken on ad- 
mission (Fig. 4) showed a few small mottled 
areas involving chiefly the mid-zone of the right 
lung at the level of the second interspace and 
at the level of the fifth anterior rib. Roentgeno- 
logical examination of the esophagus revealed 
that the lower end tapered down to a fine point, 
but was free from any irregularity in contour 
(Fig. 5). In a period of roentgenoscopic observa- 
tion of approximately ten minutes none of the 
barium entered the stomach. The examination 
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Fig. 6. Case iii. Roentgenogram of the chest taken on 
admission to the hospital. Note the extensive in- 
filtration in both lungs and the marked widening 
of the mediastinal shadows. 

was repeated after the patient had been atropin- 
ized for four days and at this time there was still 
evidence of dilatation of the esophagus and 
spasm at the cardia but some barium was seen 
to enter the stomach. 

On September 8 the patient was esophago- 
scoped and the esophagus was found to be 
smooth, dilated in its lower half, and filled with 
liquid contents and old food particles. Nowhere 
on the wall was there any evidence of neoplasm 
or ulceration. The cardia was passed without 
difficulty. 

A second roentgenogram of the chest on Sep- 
tember 15 showed some clearing in the areas of 
infiltration previously noted. Difficulty in swal- 
lowing persisted, however. 

Esophageal bouginage was recommended and 
the patient was discharged at his request in 
order that he could obtain this form of therapy 
in the city from which he came. 

Case III. H. D., white male, aged thirty-nine, 
was admitted to the hospital on June 2, 1942, 
with the chief complaint of cough, expectora- 
tion and ease of fatigue. The onset of these 
symptoms dated back to October, 1940, at 
which time the cough was minimal and the ex- 
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pectoration consisted of small amounts of muco- 
purulent material. One year later fatigue on 
exertion had its onset. One month before ad- 
mission the fatigue became extreme and he be- 
gan to suffer from dyspnea and vague symp- 
toms of indigestion. During the month preced- 
ing hospitalization he lost il pounds in weight. 
On May 25, 1 942, he first sought medical advice 
and a roentgenogram of the chest taken at that 
time, at another hospital, revealed changes 
which were thought to be suggestive of tuber- 
culosis. The sputum, however, was found to be 
negative for acid-fast bacilli. The patient gave 
no history of chest pain or hemoptysis. 

The past and family history, as first elicited, 
was not significant. Later developments, how- 
ever, prompted a re-study of the past history 
and, on close questioning, the patient admitted 
that in 1923 he had had cardiospasm and had 
been treated by esophageal bouginage. He had 
attributed no importance to this episode, how- 
ever, and since he had had no recurrences, he 
had “practically forgotten about it.” 

The patient appeared to be chronically ill and 
coughed occasionally during the course of the 
examination. The only positive findings related 
to the right lung field. Here there was slight 
impairment of the percussion note from the 
apex to the third rib, and the breath sounds 
were bronchovesicular in character. There was 
also a definite increase in vocal and tactile 
fremitus over the area of dullness but no rales 
were heard. Laboratory study revealed an 
ery'^throcyte count of 4.4 million cells with I 3 -^ 
grams of hemoglobin per 100 cc. and a leuko- 
cyte count of 14,600 cells with 80 per cent 
neutrophiles, 14 per cent lymphocytes, 3 
cent monocytes and 3 per cent eosinophiles. 
Urinalysis and Wassermann reaction were 
negative. The sputum was repeatedly negative 
for acid-fast bacilli and was of interest in that it 
routinely separated within a few minutes after 
collection into three layers, the upper, of which 
was oily in appearance and consistfe'c')^, and 
stained red with sudan iii. ,4.. ‘ 4 ) 

A roentgenogram of the chest - (Fig. te- 
vealed evidence of feathery infiltration through- 
out both lungs. In addition, a dense shadow 
with a sharply demarcated lateral border and a 
moth-eaten appearance was found extending 
from the apex to the base and involving the 
inner zone of the right lung. Bucky roentgeno- 
grams in the posteroanterior and lateral posi- 
tions were then taken and these showed the 
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mass to lie anterior to the dorsal spine and to be 
not homogeneously dense but presenting a mo- 
saic appearance with alternating small round 
areas of increased and decreased density. 

An esophageal examination was carried out 
next and it was soon evident that there was a 
large mass of impacted food in a greatly dilated 
esophagus (Fig. 7, 8 and 9). .^t this time only 
an insignificant amount of barium was seen to 
enter the stomach. 



Fig. 7. Case iii. After the ingestion of barium the 
widening of the mediastinum is seen to be due to a 
markedly dilated esophagus containing impacted 
food. 


The contents of the esophagus were evacuated 
by repeated lavage and roentgenographic study 
was renewed. Initial roentgenoscopy revealed a 
fluid level in the esophagus at about the height 
of the ninth dorsal vertebra. Barium collected 
at the bottom of the esophagus and none passed 
into the stomach until one full glass of the 
opaque material had been ingested. By this 
time the fluid level in the esophagus had 
reached the fourth dorsal spine and the barium 
was then seen to flow slowly into the stomach 
(Fig. 9). An hour later approximately one-half 
of the opaque material originally ingested had 
passed into the stomach, and two hours later at 
least 75 per cent of the barium was in the stom- 



Fig. 8. Case iii. Same as Figure 7. Lateral view. 



Fig. 9. Case iii. Barium in the esophagus and stom- 
ach, showing the relationship of these two struc- 
tures. Note the marked widening and displacement 
of the esophagus and the large area of spasm at the 
distal end of the esophagus. 
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Fig. 10. Case 111. The esophagus has been evacuated 
by repeated lavage but the spasm persists as shown 
by the fluid level and the failure of the Rehfuss 
tube to enter the stomach. 

ach but the esophagus still contained consider- 
able fluid and barium. 

A bronchoscopy was performed and re- 
vealed the posterior wall of the trachea to bulge 
inward. At scattered points in the airways there 
were accumulations of thick exudate which in 
all instances could be brushed away by sponge 
or removed by suction, the underlying mucosa 
appearing normal. Histopathological examina- 
tion of some of the material obtained by bron- 
choscopic suction showed chronic inflammatory 
exudate containing striated muscle fragments, 
probably the remains of aspirated meat parti- 
cles. 

Esophagoscopy revealed a greatly dilated 
esophagus with smooth walls and no evidence 
of ulceration. The stomach was entered without 
difficulty and no areas of ulceration, stricture or 
neoplasm were encountered at the cardia. 

Examination of the colon by barium was 
made to rule out the possibility of a co-existent 
megacolon even though the available data 
pointed to cardiospasm as the basis of the 
esophageal dilatation. This examination re- 
vealed a normal colon. 

Repeated attempts were made to pass a Reh- 
fuss tube into the stomach so that small fre- 
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quent feedings could be administered, but 
whenever the patient was checked roentgeno- 
scopically it was found that the tube had coiled 
in the esophagus and that considerable fluid was 
present in this viscus (Fig, 10). 

SUMMARY 

Cardiospasm may result in pulmonary 
suppuration if the stagnant esophageal con- 
tents are aspirated. Three cases of this type 
are reported, 

I wish to express my thanks to Dr. Clarence F. 
Graham for suggestions in the preparation of this 
paper. 

REFERENCES 

i. Baldwin, E. R. Nonpathogenic acid-fast bacilli. 

Am. Rev. Tiiberc., 1942, 45, 756-761. 

1. Dirkse, P. R. Aspiration pneumonitis associ- 
ated with chronic obstructive lesions of the 
esophagus. Vinv. Hasp. Bull., Ann Arbor, 
1936,2,21. 

3. Fetterman, G, H., and Moran, T. J. Food as- 

piration pneumonia. Pennsylvania M. J., 1942) 
415, 810-812. 

4. Freedman, L. M. Etiology of lung abscess; 

clinical analysis of 447 cases occurring at Bos- 
ton City Hospital from 1926 to 1935, inclusive. 
New England J. Med., 1938, 218, 663-668. 

5. Keefer, C. S. Pleural and pulmonary complica- 

tions of carcinoma of esophagus. Ann. Int. 
1934, 6", 72-81. 

6. Rastelli, E. Carcinoma esofageo complicato da 

penetrazione degli ingesti nelle vie respiratorie 
(indagine fisiopatologica del fenomeno). Ri- 
Jorma med., 1 936, 52, 1 245-1 250. 

7. Sampson, D. A. Lung abscess due to esophageal 

overflow. New England J. Med., 193^) ^^ 9 ^ 
982-985. 

8. Sergent, E., and Poumeau-Delille, G. Les 

abces pulmonaires de d6glutition. Paris med., 

1934) G 154-156- 

9. Sweet, R. H. Lung abscess; analysis of Massa- 

chusetts General Hospital cases from 1933 
through 1937. Surg., Gynec. Obst., 194°) 
1011-1021. 

10. Thomas, W. S., and Jewett, C. H. Pneumonia 

following aspiration of fats from esophagus 
dilated as result of cardiospasm. Clifton Med. 
Bull., 1926, 12, 130^138. 

11. Vinson, P. P. Cardioaspasm complicated by pul- 

monary abscess. A7n. J. Surg., ig’i-l, 359' 

A V. 

12. Warring, F. C., Jr., and Rilance, A. ri. 

Chronic indurative pneumonia resulting frorn 
cardiospasm. J. Lab. £5 Clin. Med., 1943) 
1591-1595. 


VoL. p, N’o. 5 


RIB FRACTURES IN ATYPICAL PNEUMONIA 

By MAJOR ROI.FE M. HARVEY 
Medical Corps, Army of the Uvitcd States 


INTRODUCTION 

D uring the course of an epidemic 
of the so-called virus or atypical pneu- 
monia during the winter of 1942-1943, sev- 
eral instances of fractured ribs were noted in 
routine chest examinations. Many of these 
fractures were not detected at the time of 
the first examination and their presence was 
not appreciated until the subsequent de- 
velopment of callus formation on serial 
examinations of the chest to observe the 
progress of the pneumonia. A review of the 
current literature on atypical pneumonia 
did not reveal any previous description of 
the occurrence of rib fractures and for this 
reason it was thought desirable to bring 
this complication to the attention of roent- 
genologists in particular. 

HISTORY 

The first case of rib fracture from indi- 
rect violence was reported by Graves*^ in 
^833, according to Richardson.^* Gurlt,® in 
i860, collected 14 cases of spontaneous 
fracture of ribs following coughing. Tunis^® 
in 1890, collected 38 cases of indirect rib 
fractures, 25 of which followed coughing. 
He noted that those ribs to which the dia- 
phragm is attached were most commonly 
fractured and that the fractures were 
usually in the middle or anterior third of 
the ribs. Both he and Seilin^® drew atten- 
tion to one fact, that the fractures most 
commonly occurred on the left side in the 
lower six ribs. 

In 1924, Palfrey in an article on rib 
fractures by muscular action, mentions 
several cases seen during an epidemic of 
, severe tracheitis. These cases were en- 
countered during World War I by the 22nd 
General Hospital, which was staffed by the 
Harvard Unit. Among the instances of rib 
fractures occurring following coughing in 
tuberculous patients are those described by 
Parenti,^^ Webb and Gilbert,^' Howson,® 


and Richardson.’* Richardson described 20 
cases of rib fracture associated with cough 
in a group of 1,903 patients in a tuberculosis 
sanatorium, and 10 additional cases in out- 
patients. Twenty-four of this group of cases 
had pulmonary tuberculosis, 3 had silicosis 
and tuberculosis, and 3 had chronic 
bronchitis. 

Oechsli’® summarized the literature in 
1936 and reported 11 additional cases of 
rib fractures occurring in 2,000 admissions 
to a tuberculosis sanatorium. In all but one 
case the fractured ribs occurred in patients 
with far advanced tuberculosis. He de- 
scribed all fractures occurring in a line ex- 
tending 4 cm. from the costochondral junc- 
tion of the fourtli rib obliquely caudad and 
laterally to the ninth rib in the mid-axil- 
lary line. This line corresponds to tJie at- 
tachment of the obliquus externus abdomi- 
nis where it interdigitates with the serratus 
anterior muscle. He reasoned that the frac- 
tures were probably due to the opposing 
forces of these groups of muscles. 

Sabbione’'' studied the incidence of rib 
fractures in pulmonary tuberculosis by re- 
viewing 10,304 roentgenograms on 4,570 
patients and discovered 19 cases, usually 
in older patients with advanced tubercu- 
losis. He thought that the fractures were 
due to decalcification of the bones second- 
ary to pulmonary tuberculosis. 

Knoepp®, in 1941, reported a series of 917 
fractures of the ribs occurring in 386 pa- 
tients. Fifty-seven of these fractures were 
due to coughing or sneezing and of these 
57, four occurred in patients with pneu- 
monia. This is the only direct reference 
found in the literature to fractured ribs 
actually associated with pneumonia. 

Atkinson’ and HalliwelP reported cases 
occurring in patients convalescing from in- 
fluenza. Breidenbach^ states that “muscle 
violence is a more common cause of frac- 
tured ribs than is usually thought. It is 
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commonly reported in tuberculosis result- 
ing from violent coughing.” Brewster^ re- 
ported a case of fractured rib occurring in a 
patient who coughed violently after chok- 
ing while eating a walnut. Edgecombe*' re- 
ported a case of fractured rib occurring 
from cough in a case of whooping cough. 
He reported that the bones of the patient 
in this case showed some decalcification. 



Fig. I. A sketch of the bonj" thorax to illustrate the 
site of fractures in the cases reported. Each (x) 
indicates the site of a fracture. 


Most of the standard texts on surgery 
mention the possibility of the occurrence of 
rib fractures from indirect violence such as 
coughing. None of the standard textbooks 
of medicine describe fractured ribs as a 
possible complication of pneumonia. As 
stated in the introduction, the occurrence 
of spontaneous rib fractures has not been 
described in any of the recent literature on 
atypical pneumonias. 

METHOD OF STUDY 

A consecutive series of 500 cases of atyp- 
ical pneumonia occurring in a station 
hospital during the winter of 1942,-1943 
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was reviewed. Nineteen of these patients 
had evidence of recent rib fractures. In i 
of these patients a definite history of 
trauma was elicited, but in all other cases 
trauma was excluded as a possible etiologic 
factor in the production of the fractures by 
careful questioning of the patients. Omit- 
ting the case with the definite history of 
injury the incidence of rib fractures in this 
series of cases was 3.6 per cent. A large 
percentage of these fractures was missed at 
the time of the original examination. On 
serial examination, during the observation 
of the course of the pneumonia, a fracture 
was commonly noted following develop- 
ment of callus. In these cases, a review of 
the original roentgenogram would usually 
disclose a definite fracture line. The appear- 
ance of the fracture lines and the subse- 
quent development of callus left no doubt 
as to the fracture having occurred recently- 



Fig. a. A drawing of the interdigitations of the ser- 
ratus anterior, latissimus dorsi and obliquus ex- 
ternus abdominis muscles to show the reason for the 
location of the fractures at the level of the insertion 
of these muscle groups. Compare this figure wit 
Figure i. 
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Fig. 3. Case i. A, roentgenogram taken on January 2a, 1943, shows an area of pneumonia at left base ad- 
jacent to left border of heart. Fractures of the sixth and seventh ribs on the left side are indicated by arrows. 
The fracture line indicated by the arrow in the right sixth rib could be seen on the roentgenogram. 5, 
roentgenogram taken on March 25, 1943. After resolution of the pneumonia, dense callus formation can be 
seen about the fractures of the fifth, sixth and seventh ribs on the left side anteriorly and about the sixth 
rib on the right side near its anterior extremity and the fifth rib on the right in the anterior axillary line. 


In several of the cases the fractures were 
quite apparent on review but at the time of 
the original examination the attention of 
the examiner was centered on the more 
obvious inflammatory process in the lungs. 
In 10 of the 18 cases the fractures were not 
recognized until a routine review of the en- 
tire series was made in a definite search for 
them. As some of these fractures were ob- 
vious and all of them could have been de- 
tected on a careful study of the roentgeno- 
grams, it is felt that by calling the attention 
of other roentgenologists to this complica- 
tion omission of the detection of these frac- 
tures may be avoided. 

DESCRIPTION OF FRACTURES 

Figure i shows the site of the 34 frac- 
tures which occurred in this series of 18 
cases of atypical pneumonia. It will be 
noted that the fractures were almost invari- 
ably grouped in the region of the interdigi- 
tation of the muscle fibers of the serratus 
anterior and the obliquus externus abdo- 


minis muscles as shown in Figure 2. One 
patient had five fractures, 4 patients had 
three fractures, 4 patients had two frac- 
tures and the remaining 9 patients had 
one fracture. In 8 cases the fracture or frac- 
tures were on the right side, in 9 cases on 
the left side, and in the case with five frac- 
tured ribs the fractures were bilateral. 

As shown in Figure i, all fractures were 
in the anterior axillary or mid-axillary line. 
In the nineteenth case, in which there was 
a definite history of injury, the fractures 
were in the posterior portion of the ribs and 
were obviously due to direct violence. In 
4 cases the rib fractures were on the oppo- 
site side of the chest from the pneumonic 
process and in the remaining cases the frac- 
tures were on the same side. The results in 
the series of cases lends credence to the 
argument of Oechsli’-® that the mechanism 
of the production of these fractures is due 
to the opposing forces of the serratus an- 
terior and the obliquus externus abdominis 
muscles. 
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TYPE OF PNEUMONIA 

All patients in this series had the type of 
pneumonia which has been described clini- 
cally and roentgenologically as the so-called 
atypical pneumonia. Sputum examinations 
showed the presence of hemolytic and non- 
hemolytic streptococci and Micrococcus 
catarrhalis and only occasionally pneumo- 
cocci. The pneumonias in this series of rib 
fractures were all located at the bases on 
the left side in 7, on the right side in 4, and 
bilateral in 7 cases. 

SUMMARY OF CASES 

Case i (see Fig. 3). The age of the patient 
was forty-one. Date of admission, January aa, 
i943-_ 

Chief Complaint. Bilateral pleurisy and cough. 

History of Present Illness. Patient caught 
severe cold en route to camp six weeks previ- 
ously and has been coughing since that time. 
Coughing, lifting or twisting body causes pain 
along both costal margins. 

Clinical Diagnosis. Acute myositis. 

Roentgenological Diagnosis. Left-sided atypi- 
cal pneumonia. Fractures of the left fifth and 
sixthliribs in the mid-axillary line, the left 
seventh rib in the axillary line and the right 
fifth and sixth ribs in the anterior axillary line. 


November, 1944 

Comment. This case had the greatest 
number of fractured ribs and coincidentally 
the greatest degree of chest pain. 

Case ii. The patient was aged forty-two. 
Date of admission, April 17, 1943. 

Roentgenological Diagnosis. Right basal atyp- 
ical pneumonia. Fracture of the left fourth rib 
in the anterior axillary line and the left seventh 
and eighth ribs in the axillary line. 

Comment. This patient was psychotic 
and a satisfactory history was impossible. 
It was likewise impossible to make any 
evaluation of the patient’s chest pain. 

Case hi. The age of the patient was thirty- 
five. Date of admission, March 19, 1943. 

History of Present Illness. Patient had no 
complaints on admission but had had a cold 
five weeks prior to admission. 

Roentgenological Diagnosis. Atypical pneu- 
monia, right base. Fracture of the left sixth rib 
in the anterior axillary line. 

Comment. This is i of 2 cases in this series 
admitted without complaints, although 
showing definite roentgen evidence of atyp- 
ical pneumonia and rib fractures. It has 
been frequently noted that cases of atyp- 
ical pneumonia are picked up on routine 





Fig. 4. Case vi. A, roentgenogram taken on November 13, 194a, shows bilateral basal pneumonitis with an 
incomplete fracture of the seventh rib on the right in the anterior axillary line as indicated by the arrow- 
B, roentgenogram taken on December 17, 1942, shows partial resolution of the pneumonitis with dense 
callus formation about fractures of the sixth and seventh ribs on the right as indicated by the arrow. 
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Fig. 5. Case vm. A-, roentgenogram taken on March jo, 1943, shows a bilateral atypical pneumonitis. No 
evidence of fractured ribs at this time. 7 ?, the pneumonitis is clearing on this examination which was made 
on April 12, 1943. There is an incomplete fracture of the fifth rib on the left side in the anterior axillary line 
as indicated by the arrow. C, roentgenogram taken on June 3, 1943, shows complete resolution of the pneu- 
monia and moderate callus formation about the fractured rib. 


examination in men who are apparently 
healthy and do not appear clinically to have 
a pneumonia. 

Case v. Patient, aged thirty-one. Date of ad- 
mission, April a, 1943. 

Chxej Coviplabit. Pain in the chest, slight 
cough. 

History oj 'Present Illness, Pain in the side for 
one week, subsiding at time of admission. Slight 
pains in the right axilla on deep breathing. Pa- 
tient complained occasionally of pain in the 
right chest for three weeks following admission. 
Sputum contained non-hemolytic streptococci 
and Micrococcus catan-halis. 

Roentgenological Diagxjosis. Atypical pneu- 
rnonia, left base. Fractures of the right fifth, 
sixth and seventh ribs in the axillary line. 

Comment. This is i of the 4 cases where 
the rib fractures occurred on the opposite 
side from the pneumonia. 

Case vi (see Fig. 4). Patient, aged twenty- 
two. Date of admission, November 17, 1942. 
Chief Complaint. Cough and pain in the chest. 
History. Cough present for ten days accom- 
panied by slight chest gain. Pneumonia dis- 
covered on routine roentgenogram. Roentgeno- 
logical diagnosis was bilateral atypical pneu- 
rnonia. Fractures of the sixth and seventh ribs, 
right axillary line. 

Case viii (see Fig. 5). Patient, aged nine- 
teen. pate of admission, March 15, 1943. 

Chief Complaint. Patient has had frequent 


cold.s, chronic productive cough, pain in the 
left lower chest. Has had frequent admission to 
the hospital for these complaints. Roentgeno- 
logical diagnosis was bilateral basal atypical 
pneumonia. Fracture of fifth rib in the left an- 
terior axillary line. 

Case xi. Patient, aged nineteen. Date of ad- 
mission, February 27, 1943. 

Chief Complaint. Patient has had no com- 
plaints. Pneumonia discovered on routine chest 
roentgenogram. 

Roentgenological Diagxxosis. Atypical pneu- 
monia, left base. Fracture, left sixth rib, ante- 
rior axillary line. 

Comment. This patient had absolutely no 
complaints referable to his pneumonia or 
his rib fracture, and no complaints could be 
elicited following discovery of these chest 
lesions. It is remarkable how little sympto- 
matology may be present with a fairly ex- 
tensive degree of atypical pneumonia. The 
frequency of the discovery of areas of atyp- 
ical pneumonia on a routine chest survey 
of apparently healthy individuals is prob- 
ably due to delayed resolution. It has been 
noted that involvement of the lungs per- 
sists for some time after patients are clini- 
cally well in cases of atypical pneumonia. 

Case xvii (see Fig. 6). Patient, aged twenty- 
six. Date of admission, April 14, 1943. 

Chief Co?nplaint. Pain in the chest, dry cough. 
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History. Severe pain in the right chest on 
coughing and deep breathing, tenderness in the 
right chest. Chest pain persisted for one month 
following admission requiring frequent admin- 
istration of codeine. Sputum contained hemo- 
lytic streptococci. 

Roentgenological Diagnosis. Moderate bilat- 
lateral basal atypical pneumonia. Fracture 
sixth rib, right anterior axillary line. 

Case xviii. Patient, aged thirty-one. Date 
of admission, February 17, 1943. 

Chief Complaint. Pain in the chest, cough, 
chills. 

History. Persistent left-sided chest pain for 
two months. Sputum contained hemolytic and 
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right chest below the angle of the scapula. Has 
been in camp for one month and has had a cold, 
cough and expectoration. 

Roentgenological Diagnosis. Right basal atyp- 
ical pneumonia. Fracture of the sixth and 
seventh ribs on the right near their costoverte- 
bral junctions. 

It will be noted from reviewing the roent- 
genograms of these cases that most of the 
pneumonic processes were slight in extent. 
No cases of rib fractures were noted in 
frank lobar pneumonia. The fractures all 
healed rapidly. In no case was there any 
apparent lack of calcium in the bones which 



Fig. 6. Case xvii. A, roentgenogram taken on April ao, 1943, shows bilateral basal atypical pneumonia, b'o 
evidence of rib fracture at this time. B, roentgenogram taken on April 30, 1943, shows an incomplete frac- 
ture in the sixth rib on the right as indicated by the arrow. Some resolution of the pneumonic processes has 
occurred. C, roentgenogram taken on May 26, 1943, shows complete resolution of the pneumonic processes. 
There is now definite evidence of callus formation about the fractured right sixth rib as indicated by the 
arrow. 


non-hemolytic streptococci and Micrococcus 
catarrhalis. 

Roentgerjological Diagnosis. Bilateral basal 
atypical pneumonia. Fracture, fifth rib, right 
anterior axillary line. 

The following case is not included in the 
series of fractures due to indirect violence 
since the patient gave a definite history of 
injury. 

Case xix. Patient, aged forty-one. Date of 
admission, January 26, 1943. 

History. Patient was sent in following routine 
chest roentgen examination for discharge from 
Army. Stated he was carrying another soldier on 
his back two weeks prior to admission when he 
collided with another man. Had sharp pain in 


could account for the occurrence of the 
fractures. 


SUMMARY 

Eighteen cases of fractured ribs were 
noted in a review of five hundred consecu- 
tive cases of atypical pneumonia. In 5 ° P^'' 
cent of these cases the fractures were multi- 
ple, in four cases the fractures occurred on 
the opposite side from the pneumonia. AH 
fractures occurred in the anterior axillary 
or axillary line. The reason for this has been 
postulated as due to the opposing forces of 
the serratus anterior and externus obhquus 
abdominis muscles as shown in Figure 2. 
The occurrence of rib fractures was not re- 
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lated to tlie severity of the pneumonia. 
Associated with atypical pneumonias is a 
severe, dry, irritating cough wliicli is prob- 
ably a factor in the production of the frac- 
tures. Excessive chest pain occurring in 
cases of atypical pneumonia should direct 
the search of the roentgenologist toward 
this complication. The attention of roent- 
genologists is directed to this complication 
of atypical pneumonia in order that the 
fractures may not be overlooked when 
study is centered on obvious inflammatory 
processes. This happened in many of the 
cases in the present series. This complica- 
tion may explain many supposed cases of 
pleurisy in atypical pneumonia. 
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CONGENITAL ABSENCE OF RIBS* 

By BERNARD N. E. COHN, M.D. 

DENVER, COLORADO 


C ONGENITAL absence of a single rib is 
an infrequent occurrence. Congenital 
aplasia of two or more consecutive ribs uni- 
laterally is a rarity. Such a deformity may 
be present either without other anomalies 
or it is found more often in conjunction 
with defects of the pectoral muscles, verte- 
brae, or position of the scapula. Any combi- 
nation of these aberrations may occur in 
the same individual. 

The reports sac, is, 19,25,30 recorded prior 
to the era of roentgenography, with the ex- 
ceptions of the autopsied cases of Gripat,'^ 
Vrolick,®^ and Ardouin and Kirmisson,^ are 
open to question. Following the advent of 
the x-ray the first proved case of congenital 
absence of a rib was reported by Freund.^ 
The papers which have appeared since 1900 
may be classified into three groups: (i) 
those in which one rib is missing unilater- 
ally or bilaterally;^’^'®’®’^^’^®'^^’-®'^^’^® (2) 

those wherein two or more consecutive ribs 
are lacking on the same side; 5.12.15.21,22,23.27,28 
(3) a miscellaneous group which does not 
fit either of the foregoing classifica- 
tions. The most common anomaly 
is contained in the first group. 

ILLUSTRATIVE CASES 
Absence of One Rib; Congetntal Scoliosis 

Case i (No. 38-10204). White male who has 
been seen in this Clinic since the age of two. 
Spontaneous eight month birth. No history of 
congenital malformations in the family. The 
physical examination was essentially negative 
with the exception of congenital scoliosis with 
convexity to the left. 

Roentgenographic examination revealed 
twelve ribs on the right, eleven on the left 
(Fig. i). The sixth left rib is absent. There is 
wide separation of the fourth, fifth and sixth 
left ribs. The third and fourth thoracic verte- 
brae are wedge-shaped. Scoliosis with the apex 
of the curve to the left is present. 

Comment. The absence of the left sixth 
rib does not correspond to the site of the 


wedge-shaped vertebra. The sixth thoracic 
vertebra appears essentially normal in size 
and shape. 

Absence of Two Consecutive Ribs Uriilaterally; 

Scoliosis; Dextrocardia 

Case ii (No. 49,686). White female, aged 
eight months. No history of congenital abnor- 
malities in the family. Spontaneous birth. Phys- 
ical examination revealed a healthy child who 
was slightly underweight. The left thoracic wall 
bulged noticeably. Palpation of this area failed 
to reveal the presence of ribs covering the de- 
fect. A protuberance of the left anterior tho- 
racic cage was evident. 

Roentgen examination showed twelve nor- 
mal ribs on the right (Fig. 2). There are ten 
ribs on the left, the seventh and eighth being 
absent. The transverse processes of the corre- 
sponding vertebrae are enlarged, and appear to 
have fused into one mass. The size and shape of 
all the thoracic vertebrae ' appear normal. A 
left thoracic scoliosis with the apex of the curve 
at the level of the sixth to the eighth bodies is 
present. The inferior angle of the left scapula 
is situated one rib higher than the right. The air 
shadow on the right extends to the ninth rib; 
on the left it is not observed beyond the sixth 
rib. The heart shadow is entirely' confined with- 
in the right thorax. 

Comj 7 tent. This case is of special interest 
because there is complete aplasia of two 
ribs without apparent abnormalities in the 
shape of the vertebrae. A herniation of the 
thoracic wall is present. The dextrocardia is 
probably upon a mechanical basis, instead 
of an anomaly as is found in a normal tho- 
rax. From a roentgenographic standpoint 
the area of the left thoracic cage does not 
seem adequate to contain both the lung and 
heart. 

Absence of Two Consecutive Ribs Unilaterally > 
Hemivertebra 

Case hi (No. 39-9926) . White female who was 
first seen at the age of six months. 
section at full term. She is the third living chi 


* From the Department of Orthopaedic Surgery (Service of Arthur Steindler, M 
City, Iowa. 


.D.), The State University of Iowa Hospitals, 1 °" 
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Fig. I. //, roentgenogram showing absence of left sixth rib. See text. 
B, tracing of roentgenogram shown in A. 




\ 


o 
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Fig. 2 . A, roentgenogram showing absence of left seventh and eighth ribs. See text. 
J5, tracing of roentgenogram shown in A. 
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of normal parents; the first was a hydrocepha- 
lic, and the second was normal. Physical exam- 
ination revealed a marked congenital scoliosis 
with convexity to the right. No other congenital 
abnormalities were present. 

Roentgenographic examination showed twelve 
ribs on the right, ten on the left. The left 



ribs appear normal in size and shape. The right 
second, third and fourth ribs are absent. The 
fifth and sixth ribs are fused into one mass. 
There is malformation of the first to the third 
vertebral bodies, inclusive. The fourth thoracic 
vertebra is a definite hemivertebra. A cervical 
rib on the right is noted. The position of the left 



Fig. 3. A, roentgenogram showing absence of left eleventh and twelfth ribs. See text, 
i?, tracing of roentgenogram shown in A. 


eleventh and twelfth ribs are lacking (Fig. 3). 
There are no pronounced irregularities in the 
configuration of the ribs. Marked aberrations of 
the sixth thoracic to the third lumbar verte- 
brae, inclusive, are present, as manifested by 
hemivertebrae and spina bifida. An advanced 
thoracolumbar scoliosis with convexity to the 
right is noted. 

Comment. The aplasia of the eleventh 
and twelfth ribs occurs at the site of marked 
congenital malformation of the vertebrae. 

Absence of Three Consecutive Ribs Unilaterally ; 

Hemivertebra; SprengeV s Scapula 

Case iv (No. 40-9220). White female who 
has been followed in this Clinic since the age of 
six. Spontaneous full term birth. No history of 
congenital deformities in the family. On physi- 
cal examination elevation of the right scapula, 
scoliosis and deformity of the right anterior 
thoracic wall were noted. 

Roentgen examination revealed twelve ribs 
on the left, nine on the right (Fig. 4). The left 


scapula is normal; the right scapula is markedly 
elevated. Right thoracic scoliosis is present. 

Comment. This case illustrates unilateral 
absence of ribs associated with congenital 
elevation of the scapula. Sprengel’s scapula 
is not an infrequent associated deformity m 
these cases. The aplasia of the ribs occurs at 
the site of malformation of the vertebral 
bodies. 

Abseyice of Ribs Bilaterally ; Hemivertebra 

Case v (No. 38-25230). White male who was 
first seen at the age of five. Full term, spon- 
taneous delivery. He was the fourth child of 
normal parents. No history of congenital de- 
formities in the family. In addition to con- 
genital scoliosis, left talipes calcaneus and dis- 
location of the left hip were present. 

Roentgenographic examination revealed ten 
ribs on the right, eleven on the left (Fig- 5 h 
There are no severe aberrations in the size and 
shape of the ribs. The tenth rib on the left is 
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Fig. 4. roentgenogram showing nine ribs on right, twelve on left. See text. 
B, tracing of roentgenogram shown in //. 


attached to a hemivertebra, A mild left scoliosis 
with the apex at the level of the hemivertebra is 
present. There are five lumbar vertebrae. 

Comment. This case falls into tlie cate- 


gory of the miscellaneous group of rib de- 
fects. In addition to aplasia of ribs, total 
suppression of the corresponding vertebrae 
is found. 



Fig. 5. roentgenogram showing ten ribs on right, eleven on left. See text. 
B, tracing of roentgenogram shown in y/. 
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DISCUSSION 

The association of rib aplasia with de- 
fects of the vertebral body is explainable on 
the basis of embryology. The primordia of 
the definitive vertebrae are derived from the 
sclerotomic mesenchyme arranged in paired 
segmental masses alongside the notochord.'' 
From each pair of primordia thus formed, 
growth takes place in three principal direc- 


NT 



Fig. 6. Drawing showing differentiation of embryonic 
sclerotomic mass into various components of ver- 
tebra and ribs. (Modified after Arey.'*) NT, neural 
tube; S, sclerotomic mass; /, direction of sclero- 
tomic growth to form vertebral body; 2, direction 
of growth to form vertebral arch; j, direction of 
growth to form costal processes from which ribs 
originate. 

tions: (i) mesially, the cells surround the 
notochord and establish the vertebral 
body; (a) dorsally, flanking the neural 
tube, to form the vertebral arch; (3) ven- 
trolaterally, to provide the costal processes 
from which the ribs originate. The denser 
portion alone sprouts oflf the processes that 
become the vertebral arch and the rib (Fig. 

6 )- . ... 

The intimacy of the pnmordium of a rib 

and its corresponding vertebra is thus 
clearly shown from an embryological stand- 
point. It is readily appreciated, therefore. 


that any factor which may operate to in- 
hibit the growth of the primordium of a rib 
may at the same time interfere with the 
primordium of the vertebral body or arch. 
Because of the common origin, it is surpris- 
ing that all cases of aplasia of ribs are not 
accompanied by hemivertebra, or vice 
versa. 

Ritter and Eppinger^^ believed that de- 
fects of ribs were caused by the pressure of 
an arm against the thoracic cage due to the 
lack of amniotic fluid. This hypothesis was 
favored by Thomson"'’ and Kienbock.^'' The 
mechanical modus operand! was considered 
because the arm could be placed in the 
hernial defect of the thoracic wall. It is im- 
possible to conceive that an arm could re- 
main in one position sufficiently long during 
intrauterine life to suppress development of 
ribs, either partially of totally. Moreover, 
the frequent association of rib defects with 
vertebral anomalies entirely vitiates this 
hypothesis. The theory of amniotic adhe- 
sions is likewise highly untenable. 

Stockard,"® who worked with the eggs of 
the Fmidiilus, has advanced an explanation 
for malformation. He claims that there are 
critical moments in tlie development of 
every organ or part which are characterized 
by rapid cell multiplication. At such times 
this particular proliferating region is dom- 
inant, and may even exert a depressing in- 
fluence over the growth of other parts. If 
this favorable moment for differentiation is 
not taken advantage of, the transient su- 
premacy of the part is lost, and it in turn 
submits to depression by other parts as- 
suming their dormant periods. The result is 
a reduced or imperfectly formed region 
which, having missed its opportunity, is 
never able to express itself completely ot 
perfectly in competition with other parts 
now arrived at similar states of preferment 
Each organ or part, therefore, not only 
originates from a definite primordium but 
also arises at a very definite moment that 
must be utilized then, if ever. 

According to Stockard’s theory"® th^ 
most frequent factors which operate to 
evoke defects are changes in the conditions 



Voi.. 51, No. 5 


499 


Congenital Absence of Ribs 


of moisture, temperature, and oxygen sup- 
ply. This theory appears to be the most 
tenable for the explanation of aplasia of 
ribs and associated vertebral anomalies 
when present. 

SUMiNLARV 

Complete absence of ribs may be divided 
into three groups; (i) absence of one rib 
unilaterally or bilaterally; (a) aplasia of 
two or more ribs unilaterally; (3) a miscel- 
laneous group. Any of these categories may 
be associated with anomalies of the verte- 
bral body. Illustrative cases of each cate- 
gory are recorded. 

The embryology of the rib and vertebral 
body is presented. The theories of etiology 
of complete aplasia of ribs are discussed. 
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ROUTINE CHEST ROENTGENOGRAPHY ON NEGRO 
INDUCTEES AT FORT BENNING, GEORGIA 

By LIEUTENANT COLONEL E. R. BOWIE 
Medical Corps, Army of the Untied States 
and 

FIRST LIEUTENANT H. G. JACOBSON 
Medical Corps, Army of the United States 


I N THIS presentation we are reporting 
the results of an analysis of routine chest 
examinations made on Negro inductees at 
the Armed Forces Induction Station, Fort 
Benning, Georgia. These statistics cover a 
period of thirty-one months. 

The total number of cases examined is 
102,241. Of these, 6,261 were examined in 
an eight month period, and these examina- 
tions were made on single acetate 14 by 17 
inch films (stereoscopic pairs were used 
when deemed necessary). During the re- 
maining twenty-three months 95,986 cases 
were examined with an Army photoroent- 
gen unit, using 4 by 5 inch stereoscopic 
films. In those cases where a conclusive di- 
agnostic statement could not be made, 
either a single or a stereoscopic pair of 14 by 
17 inch films was obtained and, rarely, 
lateral films were made. Thus 93.8 per cent 
of our cases were examined routinely with 
the photoroentgen unit (Table i). 


Table I 

TOTAL NUMBER OF CASES EXAMINED: 102,247 




No. of 
cases 

Percent- 

age 

Standard 14 X: 
Photoroentgen 
pair 

17 inch film.-. . . . 
4X5 inch stereo 

6,261 

95,986 

6.2 

93-8 


As indicated above, all cases examined 
were Negro males, having an age range 
usually seen in any Army induction station. 
All individuals were given routine roent- 
genographic chest examinations. These Ne- 
gro inductees came almost entirely from 
Alabama and Georgia with a scattered few 
claiming other Southern states as their 


homes. We consider it unnecessary to dis- 
cuss the method of operation of the photo- 
roentgen unit used since this subject has 
been more than adequately discussed by 
de Lorimier,^'^ Ehrlich, Schiller and Ed- 
wards,^ and others. Interpretation of the 
roentgenograms was always carried out by 
an experienced roentgenologist. During the 
thirty-one month period covered by this 
study as many as six roentgenologists were 
used for film interpretation of the roent- 
genograms, but the great majority of the 
roentgenograms were diagnosed by one or 
two men. 

Our criteria for acceptance or rejection 
on the basis of the chest roentgenogram are 
contained in MR 1-9.“^ We adhered most 
strictly to this set of rules. 

We have attempted to divide our rejec- 
tions into four large groups: (i) tuberculo- 
sis; (2) other lung diseases; (3) a miscellane- 
ous group consisting of diseases of Ae 
thoracic cage, mediastinum, pleura, dia- 
phragms, and dorsal spine; (4) abnormali- 
ties of the heart and great vessels. 

In the first group it is seen (Table ii) that 
there were 397 cases of active tuberculosis 
— activity being diagnosed on the presence 

Table II 

GROUP I. TUBERCULOUS LESIONS 

(Disqualified) 

No. of Percent- 

Type of lesion age 


Active tuberculosis 397 

Tuberculous calcifications 33 ^ 

Tuberculous infiltration — appar- 
ently fibrotic 126 0-12 

Totals ' 861 0.83 
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of cavitation, tuberculous bronchopneu- 
monia, etc. There Avere 338 cases of tuber- 
culous calcification that could not be con- 
sidered acceptable under MR 1-9, and 126 
cases of tuberculous lesions that were ap- 
parently fibrotic and were disqualifying, 
since they occupied an area of lung tissue 5 
sq. cm. or larger. This gives a total of 861 
cases, or 0.83 per cent rejected because of 
pulmonary tuberculosis. But, in addition 
(see Table iii) there were 1,308 cases, or 
1.27 per cent, deferred for six months be- 
cause of the presence of tuberculous infil- 
tration — apparently fibrotic, and occupy- 
ing an area of lung tissue less than 5 sq. cm. 
in size. Since 0.83 per cent of the total cases 
examined were rejected for pulmonary 
tuberculosis, and 1.27 per cent were de- 


Table III 

GROUP i(a). tuberculous LESIONS 
(Deferred for 6 mo.) 


Type of lesion 

No. of 
cases 

Percent- 

age 

Tuberculous infiltration — appar- 



ently fibrotic (less than 5 sq. 



cm.) 

1,308 

1 .27 


ferred for at least six months, we had a total 
of 2,169 cases, or 2.1 per cent, that were re- 
jected at the time of examination because 
of pulmonary tuberculosis. Theoretically, 
all of the 1,308 cases of Table iii should 
have been returned for possible induction 
after six months, but, unfortunately, due to 
circumstances beyond our control, we were 
unable to obtain an exact statistical fol- 
low-up on this group. Our general impres- 
sion is that approximately 60 per cent of 
this latter group was finally considered ac- 
ceptable (fibrotic lesion less than 5 sq, cm. 
that showed no change over a period of six 
months). Therefore, instead of considering 
that 2.1 per cent were rejected for pulmon- 
ary tuberculosis we feel justified in assum- 
ing that the correct figure would be closer 
to 1.3 per cent (arrived at by subtracting 60 
per cent of the 1,308 cases in Table iii). 


Table IV 

GROUP 11. OTHER LUNG DISEASES 

(Disqualifying) 


Pneumonia... 418 

Pneumoconiosis 21 

Spontaneous pneumothorax 14 

Cystic lung disease 12 

Bronchiectasis 6 

Pulmonary tumor 4 

Emphysema 4 

Pulmonary abscess 3 

Atelectasis i 

Bocck’s sarcoid 1 

Total 484 

or 


0-47% 


This figure of 1.3 per cent compares favor- 
ably with that found in other inductee 
series.*’® To us, this was somewhat surpris- 
ing in view of the generally lower economic 
status of our group in comparison with 
most other series and, of course, the racial 
factor. We would have expected a higher 
incidence of pulmonary tuberculosis as 
cause for rejection. 

The second group of rejections consists of 
ten various lung diseases, of which pneu- 
monia is, by far, the largest component (see 
Table iv). We had the surprisingly large 
number of 418 cases of pneumonia of vari- 
ous types. This is a good deal higher inci- 

Table V 

GROUP III. MISCELLANEOUS GROUP, INCLUDING DIS- 
EASES OF THORACIC CAGE, MEDIASTINUM, PLEURA, 
DIAPHRAGM AND DORSAL SPINE 

(Disqualifying) 


Pleural change i68 

Enlarged non-calcified hilar nodes 46 

Scoliosis dorsal spine 40 

Mediastinal tumor 9 

Eventration of diaphragm g 

Abnormal diaphragmatic elevation — un- 
determined cause 7 

Rib tumor 4 

Hiatus hernia 3 

Tuberculosis dorsal spine i 

Total 287 

or 


0.28% 
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deuce of pneumonia than we have been able 
to find in any otlier comparable series. We 
had 21 cases of pneumoconiosis, most of 
whom came from coal mining towns in Ala- 
bama. The 14 cases of spontaneous pneu- 
mothorax simply re-affirmed our belief that 
tliis is not a rare disorder. There were 12 
cases of cystic lung disease, 6 cases of 
bronchiectasis, and 4 cases each of pul- 
monary tumor and emphysema of a dis- 

Table VI 

GROUP IV. ABNORMALITIES OF HEART AND 
GREAT VESSELS 

(Disqualifying) 

Cardiac abnormalities, i.e. enlargement 


and/or abnormal configuration 333 

Diseases of aorta 84 

Pericardial disease 2 

Total 419 

or 


0.41% 


qualifying nature. There were 3 cases of 
pulmonary abscess, and i case each of 
atelectasis and Boeck’s sarcoid. The total in 
the second group is 484 cases, or 0.47 per 
cent. 

The third large group is a miscellaneous 
one that consists of diseases of the thoracic 
cage, mediastinum, pleura, diaphragm and 
dorsal spine (see Table v). In this group 
there were 168 cases of pleural change to a 
disqualifying extent. There were 46 cases of 
enlarged hilar nodes — all noncalcified. Un- 
questionably, some of these were tubercu- 
lous in nature but we feel that a good part 
were lymphomas (Hodgkin’s disease, 
lymphosarcoma, etc.). There were 40 cases 
of scoliosis of the dorsal spine with a curva- 
ture greater than that permitted under 
MR 1-9. There were 9 cases each of 
mediastinal tumor and eventration of the 
diaphragm, and 7 cases of abnormal dia- 
phragmatic elevation of undetermined 
cause. There were 4 cases of rib tumor, 3 of 
hiatus hernia, and i of tuberculosis of the 
thoracic spine. The total in this group is 
287 cases, or 0.28 per cent. 
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Group IV (see Table vi) deals with dis- 
qualifying abnormalities of the heart and 
great vessels. There were 333 cases of ab- 
normalities of the heart as to size and/or 
configuration. There were 84 cases of disease 
of the aorta — aneurysm, arteriosclerotic 
or hypertensive changes. There were 2 cases 
of pericardial disease — both manifested by 
calcification of the pericardium. The total 
in Group iv is 41 9 cases, or 0.41 per cent. 

The total number of rejections — that is, 
the summation of Groups i, ii, iii, and iv 
and subgroup (a) under Group i is 3,359 
cases, or 3.2 per cent of the total number 
examined (see Table vii). Utilizing the 
same reasoning that we applied to Table iii 
(above) the exact percentage of all those 
permanently rejected would be about 2.8 
per cent of the total examined. 

DISCUSSION 

We believe that our series may be of some 
value since it is essentially a mass survey of- 
Soutliern Negro males of Army age, pre- 
sumably in good heal til, as far as their local 
communities were concerned. Statistically, 

Table VII 

SUMMATION OF CASES REJECTED AND DEFERRED 


Group No. of cases Percentage 


1 861 0.83 

1(a) 1,308 1-27 

II 484 0.47 

III 287 0.28 

IV 41 9 0.41 


Total 3,359 3-26 


this series is biometrically significant be- 
cause of the large number of cases examined. 
This certainly must represent an adequate 

<C 1 99 

sample. 

In looking over our figures we have been 
impressed by two facts: First, the incidence 
of rejectable cases of tuberculosis among 
this series of Negro inductees is apparently 
not significantly higher than in other series. 
One would expect a much higher incidence 
of rejectable tuberculosis in the Negro race 
and particularly among those Negroes 01 
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the economic status found in Georgia and 
Alabama. Second, the number of ambula- 
tory cases with pneumonia (418) is indeed 
striking. This means that 0.4 per cent of all 
our inductees had roentgenographic evi- 
dence of pneumonic infiltration at the time 
of examination. This is doubly surprising 
when one considers that these inductees 
presumably represented the healthy 
younger men of their respective communi- 
ties. Why the Negro inductee in Georgia 
and Alabama should have such a relatively 
high incidence of pneumonic infiltration is 
difficult to understand. The answer may 
come with more large mass surveys in the 
future. 

As noted aboA'e (Table i) almost 94 per 
cent of our cases were examined by means 
of the Army photoroentgen unit, obtaining 
4 by 5 inch stereoscopic films on each in- 
ductee, routinely. As we have also pointed 
out above, this was supplemented by stand- 
ard acetate 14 by 17 inch films as consid- 
ered necessary. As a general rule, we re- 
quired supplemental films in no more than 
I per cent of the total cases examined. We 
believe that any detailed discussion as to 
the value and accuracy of 4 by 5 inch pho- 
toroentgenographic stereoscopic films is 
pointless. Those roentgenologists who have 
had any extensive experience with this 
method have absolutely no reservations as 
to the practicability and accuracy of this 
type of examination, particularly for large 

screening” operations. Briefly, we are im- 
pressed by the following points: (i) quick- 
ness and ease in interpretation; ( 2 ) ac- 
curacy; (3) economy in use; (4) ease of 
handling, and (5) economy in storage. 

All of these points have been adequately 
discussed by de Lorimier and others, yet 
we would like to stress points (i) and (2). 
We have found that it is much less tiring to 
interpret as many as 500 chest roentgeno- 
grams made by the photoroentgen unit 
than to “report on” only half as many sin- 
gle 14 by 17 inch chest roentgenograms. 
And we can do the 500 4 by 5 inch films 
more quickly than 250 14 by 17 inch films. 

s far as accuracy is concerned, we feel that 


the 4 by 5 inch stereoscopic photoroentgeno- 
grams are only slightly less accurate than 
14 by 17 inch stereoscopic roentgenograms 
and more accurate than a single 14 by 17 
standard roentgenogram. We do not place 
much faith in the 14 by 17 inch paper film. 
Obviously, the accuracy of any method 
can only be attested to by the number of 
errors made in a practical application. We 
have, at this writing, discovered only 3 
cases of tuberculosis that we can consider 
as having been “missed” at our Induction 
Station. In addition, there is i case with an 
obvious abnormal heart as to size and con- 
figuration (probably rheumatic mitral dis- 
ease) that was called normal. There was 
also a case of histoplasmosis of Darling in- 
volving the lungs that we had called nega- 
tive. On reviewing this case it was noted 
that the lungs had an appearance not unlike 
that seen in cases of interstitial fibrosis. 
Aside from these 5 cases we know of no 
other errors that we have made out of these 
102,247 inductees examined. There may be 
other errors in diagnosis that will be discov- 
ered later but we feel more than satisfied 
with the accuracy of this method. 

Finally, there is an important public 
health and economic aspect to this entire 
subject. We may safely conclude that a 
large number of these inductees who were 
rejected because of pulmonary tuberculosis 
and other chest diseases were probably the 
“silent sick” of the community. Many were 
spreading tuberculosis among relatives and 
friends, unaware of the nature of their ill- 
ness. There is considerable hope that these 
men have been isolated from the rest of the 
community, and that many chronically ill 
may be rehabilitated in the future. The sav- 
ing to the Government in terms of dollars 
and cents in discovering these various chest 
diseases is inestimable. Spillman® has dem- 
onstrated that the average inductee taken 
into the Army with tuberculosis ultimately 
costs the government $10,000. It takes very 
little arithmetic to convince the uncon- 
verted as to the practicability and wisdom 
in obtaining routine chest roentgenograms 
on all inductees. 
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SUMMARY AND CONCLUSIONS 

1. An analysis of roentgenographic chest 
examinations on 102,247 Southern Negro 
inductees at Fort Benning, Georgia, has 
been presented. 

2. The rejectable cases have been di- 
vided into four large groups as follows: 

(a) Tuberculosis, with a subgroup of 
tuberculous lesions deferred for 
six months. 

(b) Other lung diseases. 

(c) A miscellaneous group — including 
diseases of the thoracic cage, 
mediastinum, pleura, diaphragm 
and dorsal spine. 

(d) Abnormalities of the heart and 
great vessels. 

3. A tabular summary of each of the four 
groups has been presented and a brief dis- 
cussion of each group has been given where 
necessary. 

4. It has been shown that there is prob- 
ably no significant difference as to the inci- 
dence of pulmonary tuberculosis in our 
group of Negro inductees in comparison 
with other large groups. 

5. An' astonishingly high percentage of 
inductees with roentgenographic evidence 


of pneumonia have presented themselves 
for examination. 

6 . The methods used in our chest exami- 
nations have been given. 

7. The general value of the 4 by 5 inch 
stereoscopic roentgenograms made with the 
Army photoroentgen unit has been re- 
affirmed. 

8 . The importance of routine chest roent- 
genograms for all Army inductees has again 
been stressed. 
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T his paper does not purport to be a 
comprehensive review of pseudomyx- 
oma peritonaeij but rather the report of a 
case with certain roentgenographic findings 
which should be readily recognized when- 
ever present. However, a few historical facts 

and salient features of the condition are 

* 

worth mentioning. It was first recognized 
and described by Werth in 1884, and in 
1901 Fraenkel observed the process in a 
male following the rupture of a mucocele of 
the appendix. Since that time at least 50 
cases of appendiceal origin^'” and many 
more cases of ovarian origin have been re- 
ported. Rupture of a pseudomucinous 
cystadenoma of the ovary is by far the 
most common cause when one considers 
that these tumors comprise 75 per cent of 
all ovarian neoplasms,^ and that the inci- 
dence of mucocele of the appendix based on 
the figures of Kelly, Castle, and Danreuther, 
is only o.i to 0.3 per cent. 

Regardless of the primaiy source of the 
lesion the pathogenesis of pseudomyxoma 
peritonaei.is essentially the same, although 
Chaffee and LeGrand^ have made some at- 
tempt to differentiate the process arising 
from the appendix from that originating in 
the ovary. In both instances one premise 
must of necessity always exist: namely, the 
rupture of a sac or primary cyst containing 
mucinous or pseudomucinous material with 
the extrusion of the latter into the peri- 
toneal cavity. This sac may be a pseudo- 
mucinous cystadenoma of the ovary, a mu- 
cocele of the appendix, or any blind pouch 
containing mucus-secreting epithelial cells. 
Soon after rupture of the primary cyst, the 
exudate, which is of a tenacious, mucoid 
character varying in color from a golden 
yellow to a dark brown depending upon the 
hemorrhage, fatty tissue, cholesterol, and 


cellular detritus contained therein, be- 
comes diffusely distributed over the entire 
abdomen. Both visceral and parietal sur- 
faces of the peritoneum and also the mesen- 
tery become involved. Later on, generalized 
peritoneal thickening and cellular infiltra- 
tions occur with the formation of connec- 
tive tissue producing firm adhesion bands. 
Simultaneously, there is proliferation of 
secondary tumors with the resultant pro- 
duction of multiple smaller cysts. Whether 
or not the mucoid material in itself is capa- 
ble of giving rise to these secondary lesions 
is still an unsettled question, but some 
workers have strong experimental evidence 
in favor of the theory of cellular implanta- 
tion.'' 

The presenting symptoms are usually 
those of a gradually enlarging abdomen, 
abdominal pain, or those of a partial bowel 
obstruction. Masson and Hamrick" state 
that the average duration of life after the 
onset of illness is 4.3 years, but report some 
cases still living eleven and twelve years 
after the first appearance of symptoms. In- 
testinal obstruction, pulmonary embolism 
and peritonitis following surgery, and inter- 
current infection when the cysts perforate 
hollow viscera are listed as the most com- 
mon causes of death. The following case il- 
lustrates many of the above mentioned 
facts, and in addition exhibits some charac- 
teristic roentgen findings. 

CASE REPORT 

H. M., female, aged twenty-seven, was ad- 
mited to another hospital on October 22, 1930, 
complaining of a large mass in the left side of 
the abdomen, which she had noticed for the 
past three weeks. During the past six months 
the menses had been scanty and irregular, and 
the last period, about two weeks ago, was ac- 
companied by almost unbearable pain in the 
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left lower quadrant. For two years prior to the 
present illness the patient had complained of 
generalized and indefinite pains in this area. 
Past history revealed an operation on the uterus 
in 1921, the nature of which surgery could not 
be determined. In the same year an appendec- 
tomy and salpingectomy were performed. Two 
years later the right cornu of the uterus was re- 
sected, and at this time the patient was ob- 
served to have bilateral polycystic ovaries. Ad- 
ditional surgery prior to the present hospitali- 
zation included a cholecystectomy in 1925, and a 
dilatation and curettage following a miscarriage 
in 1926. 

Physical examination revealed a white female 
of the apparent stated age, not appearing 
acutely ill. There were surgical scars in the right 
upper and both lower quadrants. In the left 
lower quadrant there was a firm, very tender, 
grapefruit-sized mass. The day after admission 
the abdomen was opened under spinal anes- 
thesia through a midline incision, and an or- 
ange-sized cyst of the left ovary was found. In 
part the operative report stated; “The cyst was 
walled olf with sponges and a trocar and can- 
nula Inserted. About one quart of dark brown 
fluid escaped. The anterior portion of the cyst 
wall was excised and the remainder marsupial- 
ized. A rubber drain was inserted into the cav- 
ity.” On the fourth postoperative day the drain 
was removed, and the patient was discharged 
three da5^s later. The pathological report of the 
tissue removed merely stated “cyst wall.” 

The patient was admitted to this hospital 
for the first time on December 6, 1932, com- 
plaining of pain in the right costovertebral angle 
of five days’ duration which radiated to the 
mid-epigastrium. There were no genitourinary 
symptoms, however. Physical signs were es- 
sentially negative except for some tenderness 
and spasm in both right upper and left lower 
quadrants. The final impression was one of pos- 
sible adhesions and she was discharged eight 
days after admission. 

In November, 1935, the patient was admitted 
to this hospital for the second time still com- 
plaining of pain in the right costovertebral an- 
gle. Physical examination showed tenderness to 
percussion over both costovertebral angles, 
more marked on the right, and abdominal ten- 
derness along the course of both ureters. There 
was a hard, nodular, indefinite mass in the left 
lower quadrant which was tender to palpation. 
Cystoscopy disclosed a cystitis and trigonitis, 


but retrograde pyelograms were within average, 
normal limits and no stone shadows were 
demonstrable. A single flat roentgenogram of 
the abdomen showed a few small calcified areas 
opposite the transverse processes of the fourth 
and fifth lumbar vertebrae on the right and 
several rounded calcified densities along with a 
few phleboliths in the pelvic area. Unfortu- 
nately, this roentgenogram is not now available. 
On pelvic examination a diffuse tender enlarge- 
ment was felt in the left fornix, and, when sig- 
moidoscopy was attempted, because of rectal 
complaints the instrument could not be passed 
higher than a distance of 6 inches. The final 
diagnosis was postoperative adhesions and the 
patient was discharged after fifteen days in the 
hospital. 

On March ii, 1938, the patient was again 
hospitalized, this time in an institution other 
than the two mentioned previously. Her com- 
plaints were essentially the same as on previous 
admissions, but the possibility of a uterine can- 
cer was entertained because of increased men- 
strual pain and menorrhagia. The following day 
a dilatation and curettage and amputation of 
the cervix were done. Concluding this, a lapa- 
rotomy was performed, the operative report of 
which was as follows; “The abdomen was 
opened through a midline incision. A hard nod- 
ule jXs inch was found under the fascia and 
removed for examination. There was a mass in 
the left pelvic area comprised of left ovary, 
tube, and broad ligament. This was studded 
with numerous nodules like the one found in 
the anterior abdominal wall, and they varied in 
size from that of the head of a pin to that of a 
plum. Several were removed for examination. 
Similar nodules were found in the liver and gall- 
bladder areas as well as in the omentum. Many 
adhesions were present and the pelvic mass ap- 
peared fixed. The abdomen was closed without 
drainage,” 

The pathological report on the tissue re- 
moved at surgery stated; “Gross: Uterine scrap- 
ings and wedge of cervical tissue show no gross 
abnormalities. There are two nodules measur- 
ing I to 1.5 cm. in diameter, which show central 
fibrosis and calcification, with a rim of soft 
pearly tissue resembling a lymph node. Smaller 
irregular nodules are completely calcified. 
Microscopic sections of uterine scrapings and 
cervical tissue show some luteal and late fol- 
licular phase of endometrium; microscopic sec- 
tions of the nodules (Fig. i) show a dense hya- 
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linized connective tissue enclosing small and 
larger gland-like spaces. These were apparently 
lined by epitheliunij and in rare areas a few 
epithelial cells, degenerated and calcified, can 
be found. The cells are flattened or rounded 
now, and were apparently cuboidal or colum- 
nar, and in a single row. The gland spaces are 
regular and without papillary processes. The 
pathological process as seen in the nodules re- 
moved is apparently well under control and 
not active. Impression: Calcified pseudo- 
myxomatosis peritonaei and luteal phase of the 
endometrium.” 

In October, 1942, the patient began to have 
cramp-like pains, which occurred at regular in- 
tervals a few days apart, in the region of the 
umbilicus. The attacks were sufficiently severe 
to cause her to “double up” and were of several 
minutes’ duration. Hot vaginal douches were 
the most effective means of relieving this pain. 
In the early part of March, 1943, the attacks 
suddenly began to occur at much shorter inter- 
vals, sometimes as often as every fifteen min- 
utes, and the pain became intensified im- 
mediately preceding a bowel movement. At 
this time she also had episodes of nausea, 
emesis of clear fluid, and twenty to thirty light 
colored, watery stools a day. Because of the 
known history of the case the patient was hos- 
pitalized and observed for a possible impending 
bowel obstruction. Besides the many surgical 
scars on the abdomen, examination revealed an 
orange-sized bulging of the abdominal wall to 
the right of and below .the umbilicus. The mass 
appeared soft and there was no sensation of 
mtra-abdominal mass beneath it. Generalized 
and rebound tenderness was present over the 
entire abdomen but more marked in the left 
lower quadrant. Rectal examination disclosed 
several small nodules in the anterior rectal wall 
and a shelf-like stricture on the anterior wall 
about 1 inches above the anal opening. A flat 
roentgenogram of the abdomen (Fig. lA) 
showed multiple areas of cystic calcification, 
measuring from 0.2 to 1.3 cm. in diameter, 
scattered throughout the abdomen, but for the 
most part, in the pelvic and subphrenic areas. 
A he calcified densities were discrete, and in 
areas where several did not overlie each other, 
could be seen to be round and smooth. A lateral 
view (Fig. a 5 ) only tended to substantiate the 
disseminated character of the lesion. There were 
small collections of gas throughout large and 
small bowel, but inconclusive evidence was 



Fig. 1. //, a low power view showing the markedly 
fibrosed omentum with several small glands in 
cystic dilatation surrounded by firmly hyalinized 
and massively calcified connective tissue. In the 
upper field there are markedly dilated lymph ves- 
sels. Note the massive calcification of the entire 
wall of a cyst in the center. B, medium power view 
of the area marked on A. In some of the cysts a 
hazy, though mostly calcified, epithelial lining is 
recognizable, especially in the large cyst to the left, 
with some pseudomucinous secretion attached to 
the epithelial lining. Most of the walls, especially in 
the larger cysts, show complete calcification of the 
tunica propria. 

present to warrant a diagnosis of bowel obstruc- 
tion. When placed on a bland diet, antispas- 
modics, and sedation the symptoms subsided 
and the patient was discharged five days after 
admission. 

DISCUSSION 

The case presented exhibits the usual 
features of pseudomyxoma peritonaei and, 
in addition, an unusual if not extremely 
rare finding — calcification of the secondary 
peritoneal implants. In reviewing the re- 
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Fig. 2. anteroposterior view of the abdomen. B, lateral view of the abdomen. 


cent literature we found only 2 cases, both 
reported by Pugh,® in which the roentgeno- 
graphic findings were similar to those of the 
case presented. The first case, proved by 
laparotomy and showing the typical patho- 
logical changes of pseudomyxoma peri- 
tonaei, occurred in a male, aged thirty-two, 
and was probably of appendiceal origin. 
The second case, occurring in a female, 
aged fifty-three, was diagnosed as a proba- 
ble peritoneal paraffinoma on the basis of a 
history of intra-abdominal instillation of 
some foreign substance to prevent adhe- 
sions and the pathologist’s report of finding 
inflammable, meltable foreign substance in 
the cystic structure found at surgery. The 
author states that the latter case might well 
be one of pseudomyxoma peritonaei com- 
plicated by paraffinoma, as there was a his- 
tory of previous surgery at which time one 
ovary and a cyst from the other were re- 
moved and “some ovarian material was 
scraped from the spine.” 

By the very nature of the lesion it is evi- 
dent that the roentgen findings are limited 


to the abdomen. As viewed in the roent- 
genogram, the peritoneal implants show the 
typical appearance of any cystic calcifica- 
tion; the shadows are round, have smooth 
borders, and are of a greater density at the 
periphery than at the center. The lesions 
are multiple and discrete, although some 
may be in such proximity with each other 
as to give a lobulated appearance. They vary 
in size from a few to several millimeters in 
diameter and are widely distributed 
throughout the peritoneal cavity. Concern- 
ing their location, the greater number ob- 
served in the pelvic area can be readily ex- 
plained by the fact that this region is the 
one most affected at the time of rupture of 
the primary cyst. 

Having stated the general roentgen ap- 
pearance of the lesions in this case, let us 
now consider other types of intra-abdomi- 
nal calcifications which might be included 
in a dilferential diagnosis. Peritoneal paraf- 
finoma with subsequent calcium degenera- 
tion might exhibit a similar roentgeno- 
graphic picture. In these cases the correct 
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diagnosis may depend entirely upon the 
history. Calcified secondary echinococcus 
cysts Avould probably have a similar ap- 
pearance in the roentgenogram, but here 
the presence of the much larger mother cyst 
in the liver should suffice to make the di- 
agnosis. Calcified mesenteric nodes are apt 
to be fewer in number, shoAv a greater and 
more uniform density, and exhibit more ir- 
regular borders. Phleboliths, biliary and 
urinary calculi, and locali2ed calcification 
in uterine fibroids should readily be dif- 
ferentiated by their size, locality and dif- 
ference in density. Enteroliths and fecal 
concretions containing sufficient calcium 
salts to cast a shadow are fewer in number 
but may cast sijnilar shadows. Their loca- 
tion within the alimentary tract can be 
demonstrated by stereoscopic roentgeno- 
grams following contrast enemata. In a like 
manner, opaque medication and retained 
barium in diverticula may be also differ- 
entiated. We are not aware of calcification 
in endometrial transplants or abdominal 
metastases secondary to colloid carcinoma 
of the ovary. 

In addition to the singular roentgenologi- 
cal aspects, the case presented exhibits a 
rational correlation between these findings 
and the clinical course of the disease. Al- 
though the condition was not accurately di- 
agnosed until 1938, it will be remembered 
that the rupture of the ovarian cyst oc- 
curred in 1930, and that the first roentgen 
evidence of peritoneal affection was ob- 
served five years later. In the eight years 
following this observation the lesions have 
shown a marked increase in calcification. 
According to Ewing,® calcification is a strik- 


ing feature of the epithelial elements of 
certain tumors, indicating a limited degree 
of growth capacity and a tendency toward 
spontaneous regression. The patient whose 
case is reported is still alive and well, now 
thirteen years after the onset of symptoms. 
Undoubtedly she will experience recurrent 
episodes of low grade bowel obstruction in 
the future, but the growth of the secondary 
cysts has in all probability ceased. 

CONCLUSIONS 

I. A brief resume of the history and 
pathogenesis of pseudomyxoma peritonaei 
is presented. 

a. A case with unusual roentgenographic 
findings is reported. 

3. The roentgen findings, differential di- 
agnosis, and clinical course of the disease 
are discussed. 
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TAIVERTICULA of the stomach are in- 
teresting but infrequent findings, only 
150 cases being reported so far in the litera- 
tured Incidence is given by all writers on 
this subject as far below 0.5 per cent of all 
gastrointestinal examinations performed^® 
Only one author was found to have re- 
ported an incidence of 0,65 per cent of all 
his gastrointestinal examinations.-' Re- 
garding the order of frequency of diver- 
ticula of the alimentary tract, incidence of 
gastric diverticula is placed almost at the 
end of the list,^^ preceding in number only 
the exceedingly rare diverticula of the 
jejuno-ileum. 

There is much want of clearness in clas- 
sifying these abnormalities. The rigid differ- 
entiation between congenital and acquired 
gastric diverticula, the latter said to be 
caused either by pulsion or traction,--^® now 
seems to be abandoned in favor of a tripar- 
tition: congenital, acquired and false. The 
first two categories are called true divertic- 
ula because they contain all layers of the 
stomach wall, whereas the false diverticula 
show at least one layer missing.®'-^ A third 
classification differentiates the true di- 
verticula, all of them probably congenital, 
from the false ones, all of the latter ac- 
quired, either b}^ pulsion or, more fre- 
quently, by traction.^ Martin^^ is of the 
opinion that all diverticula of the pulsion 
type are congenital, those of the traction 
type acquired. 

We do not believe that these attempts to 
classify gastric diverticula rigidly along 
pathologico-anatomical lines can be ac- 
cepted from a clinical point of view. For 'the 
clinician, it does not make much difference 
in his attitude toward the case whether 
or not all coats of the gastric wall are pres- 
ent. Furthermore, it seems to be doubtful 
whether all so-called false diverticula with 


one or more coats of the stomach wall miss- 
ing are due to a break in the gastric wall re- 
sulting from disease, either inflammatory or 
ulcerative or neoplastic. Finally, it is im- 
possible for the diagnostician to establish 
from the roentgen evidence a firm decision 
as to what pathologico-anatomical group 
his case belongs. There are only two points 
which matter to him: (i) that the diagnosis 
of a diverticulum on roentgen examination 
is correct; (2) whether and how many of the 
sy^mptoms complained of can be referred to 
the diverticulum found roentgenologically. 

It is certain that the definitely congenital 
diverticula are extremely rare, so rare that 
only the so-called pancreas diverticula of 
Nauwerck’® once were believed to be con- 
genital.” It should be noted that Rivers, 
Stevens and Kirklin,”^ referring to 14 
proved cases of true diverticula of the stom- 
ach, did not find pancreatic tissue in any of 
their cases. 

The most frequent localization of gas- 
tric diverticula is in the cardiac re- 
gion.’’’^®’^®’^^’”® Next in frequency are the di- 
verticula in the pydoric region.'’’^''’®'^^’"^ 
Gastric diverticula some distance from the 
pylorus are least frequently found. 

We had the opportunity some time ago 
to observe the following case : 

Mrs. H. D. S. (No. 28342), aged seventy-one. 
Some digestive disturbance and chronic con- 
stipation since first pregnancy in 1902. Appetite 
has always been good. When she eats raw or 
coarse food, she complains of gas, feels some sore- 
ness in the pit of the stomach and much discom- 
fort in the lower bowel. Otherwise no stomach 
or abdominal complaints. General condition 
good. Blood pressure 135/75. Roentgen exam- 
ination revealed a large diverticulum at the 
lesser curvature near the cardia. The entrance 
of the diverticulum is wide and a gas-bubble is 
seen in the upper part of it (Fig. 1-3)- Marked 
gastrocoloptosis and redundancy of the left 
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flexure were noted in addition. Without any 
special treatment and notwithstanding her ad- 
vanced age, patient has been getting along per- 
fectly well up to the present time. 

It is not important to discuss the sympto- 
matology of gastric diverticula at any great 
length. The clinical symptoms are always 
as inconclusive as they have been in the 
case under discussion and diagnosis has to 
be made in all instances by roentgen exami- 
nation. Credit of the discovery of gastric 
diverticula as a pathologic entity has been 
given to Fournier in 1774;*® the first report 
is said to have been made by Helmont in 
1804.® These two statements are explicitly 
refuted as erroneous in the exhaustive 
study of Martin^- who credits Thomas Bail- 
lie with the description of tlie first authen- 
tic case in 1793. G. E. Brown in 1916 is said 
to have been the first one to demonstrate a 
gastric diverticulum Before operation. 
Thereupon, the number of cases multiplied, 
by far the most of the reported cases being 
based on characteristic findings when rou- 
tine roentgen examination was done for a 



Fig. I. Diverticulum at the lesser curvature of the 
stomach near the cardia. Roentgenogram taken 
after one swallow of barium. 



Fig. a. Stomach filled with one glass of barium; pa- 
tient is in reclining posteroanterior position. 

gastrointestinal disorder of some kind. 
Many diverticula do not cause any symp- 
toms'^ and are found incidentally or at au- 
topsy. In other cases, ambiguous symptoms 
of different nature and varying degree are 
complained of, not a single one of which can 
be called pathognomonic. When roent- 
genological investigation is done, the find- 
ing of a gastric diverticulum comes to the 
examiner as a surprise in tlie overwhelming 
majority of cases, if not in all. 

Akerlund in 1923 deserves credit for hav- 
ing written the first classical monograph 
dealing with roentgen diagnosis of gastric 
diverticula.^^ Since then, tlie diagnostic tech- 
nique has not essentially changed. ^]] 
authors agree that there is no standard 
technique for visualization of gastric diver- 
ticula; gradual filling of the stomach, the 
use of different positions and angles, and — 
not the least — “diverticulum conscious- 
ness” of the examiner are of the greatest 
importance in their detection. Confusion 
with diaphragmatic hernia or ulcer crater^® 
can be avoided by skillful maneuvers dur- 
ing examination. 
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Gastroscopy may be of some diagnostic 
help and is mentioned as such in recent 
literatured®’^®-2"’”*'2''-“'^® Schindler was able 
to detect three diverticular openings in 
1,000 cases gastroscoped. Tracey-” is doubt- 
ful about the value of this procedure in the 
diagnosis of gastric diverticula, and he ex- 
plicitly warns against the possibility of per- 



Fig. 3. Residue in diverticulum thirteen hours after 
barium meal; patient is upright in postero- 
anterior position, 

forating a diverticulum with a wide opening 
in the cardiac region which is a rather in- 
accessible area for the gastroscope. He rec- 
ommends gastroscopy in such cases only 
“if a capable surgeon should be within call 
in case of such a catastrophe.” I feel that 
the danger of perforation in the presence of 
a diverticulum should not be overrated; how- 
ever, the detection of a diverticular opening 
with the gastroscope is extremely difficult 
as everyone knows' who does gastroscopy. 


and, besides, meticulous roentgen examina- 
tion of the stomach is such an excellent 
means of diagnosing gastric diverticula that 
gastroscopy is not necessary for that pur- 
pose. 

The possibility of certain clinical compli- 
cationshas beenmentioned in the literature; 
severe hemorrhage,”® carcinomatous or sar- 
comatous degeneration in the walls of the 
diverticular sac,®'^®'^'’ and myomata.^’®’^’^® 
All these complications are so extremely 
rare that they have none but academic in- 
terest. 

Regarding treatment, a very different at- 
• titude is recommended by the different au- 
thors. Most of them agree that rriedical 
management is sufficient’”®’”” Some writers 
recommend the use of postural drainage in 
diverticula near the cardia.®’”®’”^’”® Others 
advise surgery but only in diverticula of the 
distal two-thirds and if clinical symptoms 
or evidence of traction are present.®’”^ 
Whereas surgery in gastric diverticula near 
the cardia was denoted in 1926 as “an im- 
practicable and usually impossible proce- 
dure,**'^® it is recommended quite recently 
in carefully selected cases under certain 
well defined indications.”® Another author 
repudiates medical management of gastric 
diverticula as unsatisfactory and advises 
surgery in all cases without exception if di- 
agnosis is certain.^® There are certainly very 
few who would be inclined to follow such a 
radical advice in a condition which is usu- 
ally harmless and nothing more than a 
roentgenological curiosity in the over- 
whelming majority of instances. 

SUMMARY 

A case of asymptomatic gastric divertic- 
ulum near the cardia in a woman, aged sev- 
enty-one, is presented and certain points of 
this rare condition are briefly discussed: 
classification, localization, symptomatol- 
ogy, diagnosis, complications and treat- 
ment. 
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"X^ENOGRAPHY is receiving more and 
' more recognition as an aid in the diag- 
nosis and treatment of vascular diseases of 
the lower extremities. Until recently most 
of the investigators have concerned them- 
selves with studies of thrombophlebitis and 
the associated problem of pulmonary em- 
bolism. Its use in the study of 
arteriovenous fistula"*- and venospasm'*-^- 
has widened its field of application. It is the 
purpose of this paper to show the value of 
venographic studies in selected cases of 
varicose veins. 

Varicose veins are the most common dis- 
order of the venous circulation of the lower 
extremity. It has been estimated that about 
10 per cent of young healthy adults suffer 
from superficial varicosities.^ Ligation, ex- 
cision or injection can be expected to pro- 
duce results in most cases where such treat- 
ment is indicated. The applicability of any 
one or a combination of these methods will 
vary with the individual case. The oblitera- 
tion of the superficial channels is carried 
out with the supposition that the deep veins 
are patent and will adequately handle all 
the venous return. 

Barrow^ has made a comprehensive sur- 
vey of the physiology associated with vari- 
cose veins. We are in agreement with him 
in that practically all cases of asympto- 
matic superficial varicosities show normal 
deep and communicating veins while incom- 
petency of the deep and/or communicating 
veins is usually present in patients with se- 
vere symptoms.^ It has been pointed out 
that the severe symptoms and disabling 
complications associated with varicose veins 


are due to capillary hypertension and that a 
permanent cure can only be expected when 
the physiologic abnormalities have been 
corrected or compensated.- The frequency 
and importance of incompetent communi- 
cating veins in lower extremity varicosi- 
ties is still an unsettled question. 
Barrow reports that 86 per cent of the pa- 
tients with superficial varicosities and in- 
competent communicating veins have a his- 
tory of varicose ulcerations and that about 
5 per cent of the patients with edema show 
obstruction to the deep circulation as dem- 
onstrated by the Perthes test.^“ 

A careful physical examination with ap- 
plication of the Perthes and bandage® tests 
to determine the patency or occlusion of tlie 
deep veins and the Trendelenburg*^® and 
comparative tourniqueP” tests to deter- 
mine the competence or incompetence of 
the long saphenous and communicating 
veins will provide adequate information for 
a plan of successful treatment in a great 
percentage of cases. 

The correct treatment of this condition 
necessitates a consideration of unfavorable 
postoperative sequelae and recurrence of 
varices following treatment. Operative and 
postoperative difficulties and hazards have 
been described by others*’®’*® and will not 
be included in this paper. The recurrence of 
varices fall into two distinct groups: first, 
recurrence due to errors in technique or 
failure to observe certain precautions; sec- 
ond, in instances where the varicosities are 
associated with deep venous obstruction or 
marked stasis of the deep circulation. . 

Failures of high saphenous ligation, with 
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or without a retrograde injection of a 
sclerosing agent, are usually due to a lack of 
knowledge of the normal variations at the 
fossa ovalis.'^’®'^® Cases which Glasser has 
operated upon again show a patent medial 
or lateral superficial femoral vein. He re- 
ports no recurrences due to failure of liga- 
tion of the higher tributaries. 

In instances of deep venous obstruction 
or marked stasis of the deep circulation, the 
superficial varicosities are compensatory 
and their obliteration will be followed by 
recurrence. This small but important group 
of cases should be identified by venographic 
studies and unnecessary or improper opera- 
tive interference prevented. Clinically, all 
such patients will have severe symptoms of 
fatigue, pain on walking or standing and 
edema. The Perthes test and bandage test 
may show obstmction to the deep venous 
return. However, two most irhportant facts 
must not be overlooked. First, there may be 
an almost complete stasis of the deep veins 
with compensatory varicosities of the super- 
ficial circulation. In such cases the patency 
tests will indicate an adequate circulation. 
Second, patency tests for the deep circula- 
tion may be misleading in that group of 
cases where the obstruction exists at or 
above the middle of the thigh. 

A 35 per cent solution of diodrast is the 
most commonly used contrast medium. 
The possibility of serious sequelae following 
the use of this drug*-^^’^^ necessitates a care- 
ful interrogation of each patient for a 
history of allergic manifestations and the 
application of a sensitivity test. Three in- 
stances of thrombosis of the deep veins of 
the leg have occurred following venography 
with 50 per cent diodrast. One of these was 
reported by Homans® and 2 additional cases 
Were mentioned in an article by Scupham, 
de Takats, Van Dellen and Marcusd® 

The following case reports are presented 
to illustrate the importance of venographic 
studies in selected cases of superficial vari- 
cosities. 

REPORT OF CASES 

Case i (Fig. i and 2). A white male, aged 
orty-two, was admitted to an Army general 



Fig. I. Case i. Marked dilatation and stasis of the 
posterior tibial veins with numerous varicosities 
of the Jong saphenous vein. 

hospital complaining of severe varicosities of 
the left leg with marked weakness and slight 
swelling of that extremity. The patient gave a 
history of a severe contusion to the lateral as- 
pect of the left thigh in 1918 but except for this 
the history was entirely negative until 1922. In 
the latter year the patient noticed weakness of 
the left leg, pain on walking or standing and 
varicose veins of the left leg and thigh. His 
symptoms became progressively worse and a 
roentgen examination in 1930 was negative 
except for myositis ossificans at the site of the 
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Fig. 2. Case i. Opaque medium pooled in tibia! veins 
even though the leg was elevated between expo- 
sures of Figures i and 2 . 

previous injury. Since entering active duty on 
November 6, 1942, the symptoms have in- 
creased in severity and on several occasions 
weakness and dizziness have caused him to lose 
his balance and fall to the ground. Physical 
examination revealed a blood pressure of 104/70 
and extensive varicosities of the long and short 
saphenous veins. The Perthes test indicatedja 
patent deep'*(circulation. The Trendelenburg 
and comparative tourniquet tests revealed in- 


competence of the Jong saphenous and commun- 
icating veins. The symptoms were sufficiently 
severe to warrant venographic studies, which 
were done on July 12, 1943. 

Comment. The venogram of the left 
lower extremity revealed marked stasis and 
dilatation of the tibial veins (Fig. i). One 
segment of the posterior tibial vein meas- 
ured 18 mm, in diameter. The proximal por- 
tions of the tibial veins were not well out- 
lined due to the pooling of the opaque me- 
dium in the distal portions of the veins. 
Several incompetent communicating veins 
permitted visualization of the long saphe- 
nous vein and demonstrated its varicosi- 
ties. The contrast medium passed from the 
long saphenous vein into the popliteal vein 
via the short saphenous vein. The long 
saphenous vein was not visualized above 
the level of the knee. The superficial femo- 
ral vein was slightly dilated. Serial roent- 
genograms showed emptying of the super- 
ficial system but the diodrast remained 
pooled in tlie distal portions of the tibial 
veins even though the leg was elevated to 
permit changing the cassette for the second 
exposure (Fig. 2). The conclusion reached 
was that the dilatation and stasis of the 
deep veins of the left leg were probably re- 
sponsible for the development of the super- 
ficial varicosities and that obliteration of 
the varices was contraindicated. The symp- 
toms of orthostatic collapse exhibited by 
this patient were considered to be sec- 
ondary to the pooling of the blood in the 
left lower extremity. It was felt that opera- 
tion would produce an aggravation of 
symptoms, probably permanent, in addi- 
tion to provoking a recurrence of the vari- 
cosities. Local injections of sclerosing 
agents are definitely' contraindicated be- 
cause of the great possibility of producing 
a thrombosis in the tibial veins. If venous 
stasis is a prominent feature in the develop- 
ment of phlebothrombosis^^’^^ then this 
patient is an excellent candidate for such an 
occurrence and any findings indicative of 
the onset of such a condition should be im- 
mediately followed by ligation of the femo- 
ral vein. 
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Case 11 (Fig. 3 and 4). A white male, aged 
thirty, was admitted to an Army general hos- 
pital for study and surgical treatment of a large 
varicosity of the right thigh, present since child- 
hood. This patient gave a negative history up 
to four years ago since which time he has had a 
moderate but persistent dull ache in the right 
thigh, aggravated by excessive walking or run- 
ning. There has been no demonstrable edema 
of the ankle or leg at any time. The patient has 
had no operations and there has been no history 
of trauma. Physical examination revealed a 
hemispherical, protruding varicosity at the 
junction of the proximal and middle thirds of 
the anteromedial aspect of the right thigh. This 
v^aricosity measured 2 cm. in diameter and was 
apparently a part of the long saphenous vein 
which was palpable along its entire length. Ex- 
tending upward from the varicosity there was a 
large, superficial vein which coursed medially 
across the abdomen at the level of the symphy- 
sis pubis and was then directed caudally to en- 
ter the deeper tissues of the left thigh just below 
the inguinal ligament. Patency tests indicated 
an adequate deep circulation and the Trendel- 
enburg test indicated an incompetent commun- 
icating vein at the site of the varicosity. Veno- 
grams were made on April 26, 1943. 



Pig. 3. Case ii. There is complete atresia of the right 
external iliac vein. The anomalous long saphenous 
vein permits the venous return from the right 
lower extremity to pass through the left external 
iliac vein. 




Fig. 4. Case ii. Compression of the anomalous sa- 
phenous vein forces some of the opaque medium 
through the right superficial circumflex iliac vein. 

Commott. The venograms did not outline 
the superficial femoral vein beyond the 
level of the lesser trochanter of the right 
femur. The long saphenous vein was well 
outlined up to the varicosity where there 
were several large communicating veins be- 
tween the superficial and deep venous sys- 
tems. The long saphenous vein, taking an 
anomalous course, was directed medially to 
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Fig. 5. Case in. Complete block of the left superficial 
femoral vein is seen near the top of the roentgeno- 
gram. 

pass superficially over the abdomen just 
above the symphysis pubis. All of the 
opaque medium from the right lower ex- 
tremity was carried through the latter 
channel to empty directly into the left 
femoral vein and then passed through the 
left external iliac vein. A small amount of 
opaque medium was seen in an irregular 
and completely obstructed right external 
iliac vein. Another venogram was made 
with the diodrast injected into the long 


saphenous vein at about the mid-thigh. 
During the latter injection the anomalous 
long saphenous vein was compressed as it 
passed over the abdomen and this caused 
some of the opaque medium to pass through 
the right superficial iliac circumflex vein 
but the right external iliac vein was not 
visualized. Thus, for the second time, the 
patency of the right external iliac vein 
could not be demonstrated. The completely 
negative and long-standing history led to 
the conclusion that all the findings were on 
the basis of congenital anomaly. The diag- 
nosis was congenital atresia, right external 
iliac vein, with an anomalous long saphe- 
nous vein carrying most of the venous return 
from the right lower extremity across the 
abdomen to pass through the left external 
iliac vein. On the basis of the venographic 
studies it was felt that operative interfer- 



Fig. 6. Case iii. The long saphenous vein is the only 
venous channel visualized in the upper two-thirds 
of the left thigh. 
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ence would produce a venous stasis and re- 
sult in an aggravation of symptoms that 
in all probability would be permanent. 

Case hi (Fig. 5 and 6). A white male, aged 
forty-six, was admitted to an Army general hos- 
pital because of slight varicosities of both legs 
and edema of the left ankle. This patient gave 
a history of an appendectomy in November, 
1933, and following the operation he developed 
a severe thrombophlebitis in the deep veins of 
the left thigh. The postoperative convalescence 
was further complicated by pulmonary embo- 
lism on three separate occasions. Bilateral super- 
ficial varicosities soon developed and have per- 
sisted. The patient has had pain and cramping 
in both legs on walking or running. Physical 
examination revealed moderate superficial vari- 
cosities in both lower extremities with slight pit- 
ting edema of the left ankle and leg. The 
Perthes test indicated a patent deep venous 
circulation in both lower extremities. The 
Trendelenburg test indicated a bilateral incom- 
petence of the long saphenous veins and in- 
competence of the communicating veins on the 
left. Bilateral venograms were made on Janu- 
ary 2, 1943. 

Comment. The venogram of the right 
lower extremity showed a normal deep 
venous circulation and several small vari- 
cosities of the long saphenous vein below 
the knee. The venogram of tlie left lower 
extremity revealed a few varicosities of the 
long saphenous vein. The deep venous sys- 
tem was entirely normal up to the junction 
of the middle and lower thirds of the thigh 
at which point the patency of the super- 
ficial femoral vein was abruptly terminated. 
There were numerous anastomoses be- 
tween the superficial and deep venous 
channels in the lower half of the thigh. The 
correlation of the history and the roentgen 
findings resulted in a diagnosis of throm- 
bophlebitis, superficial femoral vein, left, 
healed, producing a complete obstruction 
of this vein. In the upper two-thirds of the 
left thigh, the long saphenous vein was the 
only venous channel visualized and the 
conclusion reached was that this patient’s 
symptoms were on the basis of venous sta- 
sis and that ligation and injection of the 
long saphenous vein for control of the vari- 


cosities was contraindicated. Obviously, 
such operative interference would have 
produced an aggravation of symptoms, 
probably permanent in character. 

The technique of venography is the same 
as that reported in a previous paper. No 
untoward reactions have occurred. 

SUMMARY AND CONCLUSIONS 

Superficial varicosities are compensatory 
in obstruction or marked stasis of the deep 
veins. The positive evidence of venographic 
studies will defer surgical interference that 
might result in a permanent aggravation of 
symptoms in addition to a recurrence of the 
varicosities. 

Considerable deep venous pathology 
may exist even though the patency tests 
indicate an adequate circulation. 

The indications for venographic studies 
in cases of superficial varicosities are: (i) 
patients with a history of thrombosis or 
thrombophlebitis; (2) patients having se- 
vere symptoms of fatigue, pain on walking 
or standing, edema, or symptoms of or- 
thostatic collapse, and (3) those few in- 
stances where anomaly of major channels is 
suspected. 
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RENAL DYSTOPIA DUE TO INTRA- 
ABDOMINAL MASSES 

WITH A REVIEW OF THE JJTERATURE AND REPORT OF FIVE CASES 

By H. R. FISHBACK, JR., M.D. 

Frow the Depart incut oj Roentgenology, Harper Hospital 
DETROIT, .MICHIGAN 


D isplacement of the kidney by in- 
trarenal tumors or by extrarenal retro- 
peritoneal masses is well known. Similar 
dislocation of the kidney by intra-abdomi- 
nal masses is apparently not so well known. 
It is the purpose of this paper to empliasize 
the latter possibility and to call attention 
to intra-abdominal masses in a discussion 
of the differential diagnosis of renal dy- 
stopia. 

REVIEW OF THE LITERATURE 

In 1895, Dreyzehner' described a case of 
a pancreatic cyst which caused a rotation 
of one kidney; tliis was proved at opera- 
tion. The author also reported tliat he had 
found 59 cases of pancreatic cysts in the 
previous literature; none of these, as far as 
could be ascertained, described any kidney 
displacement, 

Bachrach and Hitzenberger^ in 1930 pre- 
sented the first case reported in the litera- 
ture of kidney displacement caused by an 
enlarged spleen. They also described a case 
of hepatomegaly which caused similar dis- 
placement and reported other cases of 
splenomegaly, hepatomegaly, and an en- 
larged gallbladder which caused distortion 
of the kidney calices. It was their conclu- 
sion that extrarenal tumors (of the liver, 
spleen and gallbladder) could so affect the 
kidney that by pyelographic examination 
It would be impossible to differentiate them 
from intrarenal tumors. Haslinger” de- 
scribed a case of splenomegaly (etiology: 
Hodgkin’s disease) where a pyelogram 
showed a downward displacement of the 
kidney; this was verified at operation. An- 
other case, empyema of the gallbladder, 
also showed the right kidney to be pushed 
downwards by the tumor mass. Ecarius® re- 
ported a case of an enlarged spleen (due to 


“angioendothelioma sarcomatosum et ca- 
vernosum”) where the left kidney was dis- 
placed far to the right, across the midline. 
This was the first case to be reported which 
showed such marked displacement of the 
kidney by splenomegaly. 

Haenisch'® in 1931 presented 2 cases of 
renal displacement, one by an enlarged liver 
(of luetic etiology) and the other by an 
enormous gallbladder; in both of these 
cases, displacement was proved by opera- 
tion. 

Guyot, Villar and Traissac® in 1932 
stressed the importance of using pyelogra- 
phy when dealing with abdominal tumors. 

Friedl® in 1933 described a case of leu- 
kemia; here a greatly enlarged spleen 
caused displacement of the left kidney for- 
ward, downward and toward the right, past 
the midline. 

Rapant and Bedrna^" presented 2 cases of 
an enlarged spleen (one a splenic cyst and 
the other myelogenous leukemia) where 
there was medial and downward displace- 
ment of the left kidney. The authors 
stressed that such displacement, however, 
is not pathognomonic of splenic tumors be- 
cause retroperitoneal masses will cause the 
same type of displacement. 

In 1934, Mertz and Hamer, reporting 
on the use of the lateral pyelogram in urolog- 
ic diagnosis, said that with intraperitoneal 
tumors there seemed to be less tendency to 
vertical displacement or vertical rotation of 
the kidney. They presented a mixed series 
of cases one of which was an angioma of the 
liver; here pyelographic findings showed 
marked horizontal rotation of the right 
kidney. The other case was a sarcoma of the 
head of the pancreas which caused marked 
horizontal and moderate vertical rotation 
of the right kidney with definite anterior 
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displacement of the ureter and lower pole of 
the kidney. Gloor'^ presented the first cases 
reported in the literature of a splenic tumor 
causing kidney displacement. He described 
two types of such displacement: (i) averti- 
cal dislocation caused by pressure of an en- 
larged spleen on a floating kidney, and (2) 
horizontal displacement toward the midline 
caused by formation of intimate adhesions 
between the capsules of the kidney and 
spleen. 

Bigliardi- in 1935 discussed the use of in- 
travenous urography in the differential di- 
agnosis of abdominal tumors and con- 
cluded that such examinations should not 
be exclusively reserved for urologists but 
rather should be applied also to the locali- 
zation of abdominal tumors. 

In 1936, Shambaugh^^ at the Peter Bent 
Brigham Hospital, Boston, reviewed a se- 
ries of 24 cases where the urologist was 
called in consultation to assist in determin- 
ing the location of abdominal masses. Of 
these cases only one showed kidney dis- 
placement due to an enlarged spleen. In 
conclusion, the author stated his opinion 
that enlargement of the spleen, even when 
massive, almost never disturbed the posi- 
tion of the left kidney. He also stressed the 
point that a congenital malformation of the 
kidney may be confused with a true dis- 
placement. 

Hyman and Wilhelm^^ in 1938, reporting 
on the differential diagnosis of renal and 
suprarenal tumors, presented a case of liver 
cirrhosis with marked splenic enlargement 
where a retrograde pyelogram revealed 
downward and mesial displacement of the 
left kidney. They concluded that tumors 
arising in the suprarenal region, when they 
attain a large size, dislocate the kidney but 
do not usually distort or obliterate the up- 
per calices. 

Wyler“ described a number of extrarenal 
tumors among which was a case of spleno- 
megaly (etiology: polycythemia); at opera- 
tion this enlarged spleen was shown to have 
displaced the kidney. He also presented ^ 
case of hepatomegaly in which the liver did 
not displace the kidney and he said that in 


his experience he had never seen kidney 
displacement associated with any gallblad- 
der condition. 

In 1939 at the Mayo Clinic, after review- 
ing a large series of urograms made in 
cases of intra-abdominal tumors, Schulte 
and EmmetC® concluded that intra-abdom- 
inal tumors will not regularly displace the 
kidney or ureter but that a lesion of any ab- 
dominal organ may displace the kidney. 
Among their cases, they presented (i) a 
case of a cyst attached to the left lobe of the 
liver which resulted in downward displace- 
ment and rotation of the left kidney, 
proved by excretory urogram ; (2) a case of 
h^’-drops of the gallbladder which produced 
a downward displacement of the right 
kidney, proved by retrograde pyelography, 
and (3) a large spleen which caused down- 
ward displacement and rotation of the left 
kidney, proved by retrograde pyelography. 
Weyrauch,""^ in discussing the use of the 
lateral pyelogram in a determination of the 
significance of renal torsion (in the diagno- 
sis of retroperitoneal tumors) presented 3 
cases of intraperitoneal masses, one of 
splenomegaly with displacement of the left 
kidney slightl)^ medially, another of an 
epidermoid cyst of the spleen with dis- 
placement of the left kidney markedly 
downward and medially, and one of an en- 
larged liver (metastatic carcinoma) with 
displacement of the kidney also downward 
and medially. He concluded that spleno- 
megaly and hepatomegaly may produce 
any type of renal torsion and result in a 
downward and medial displacement of the 
kidney. He also stated that in order to pro- 
duce renal torsion, an intraperitoneal mass 
must be of considerable size and solidity 
and must project into the renal fossa. 

Kretschmer^® reported a case of sub- 
phrenic abscess with displacement of kid- 
ney and liver downward and another case 
of a pancreatic cyst which caused down- 
ward displacement of the right kidney with 
also displacement of the right ureter. 

Kummef^^ also described a case of a cyst 
of the pancreas, proved at operation, and 
another case of splenic enlargement (etiol- 
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ogy: hemolytic icterus) both of which 
caused kidney displacement. 

In 1940 Muschat and Edeiken^'^ made a 
study of renal displacement and presented 
cases of splenomegaly, splenic infarction, 
pancreatic cyst and subdiaphragmatic cyst 
which caused displacement of the kidney. 
From their studies they concluded that the 
liver would not cause renal dystopia, and 


that in most cases of kidney displacement 
caused by intra-abdominal masses one 
hardly ever finds abnormal microscopic 
findings in the urine. Weiss*” presented 5 
cases in which an enlarged spleen caused 
either displacement of the kidney or com- 
pression deformity of the kidney calices. 
He commented that the latter effect of 
splenomegaly is more common than has 


Table I 




Spleno- 

megaly 

Hepato- 

megaly 

! Pancre- 
megaly and, 

Hepato- ! 
megaly ’ 

; 

1 Miscellaneous 

Mesenteric tumor 
Hydrops of g.-illbl.ndder 

Cyst of gallbladder 

Mass of unknown etiology 

Kidney displacement 
proved bv 

a. pyelography 
and operation . . 
[b. flat plate 

I 

I 

I 

I 


No displacement 
shown by 

a. pyelography. . . 

b. operation 

0 

5 

6 

3 

3 

3 

c. flat plate 

- 

2 

I 

3 


No. of cases 



9 

9 

5 

7 

3 

Cases with no pyelography, no operation 
and no flat plate. ... 

10 

I 

11 


I 

No. of Cases 


10 

I 

12 


I 

Total Cases 


19 

10 

17 


4 


presented cases of hepatomegaly, carci- 
noma of the liver and hydatid cyst to prove 
this. 

Guardabassi” described a number of 
cases among which was a splenic cyst 
(echinococcus), a pancreatic tumor, and an 
enlarged liver (carcinoma), all of which 
caused kidney displacement. 

In 19^1 Cremer® presented, among a 
group of cases, 2 of renal distortion caused 
by splenomegaly. He concluded that dis- 
placement of the kidney or ureters or dis- 
tortion of the calices cannot by themselves 

clp differentiate between retroperitoneal 
3^d intra-abdominal tumors. He stressed 
t e advisability of roentgen examination of 
t c gastrointestinal tract as well as retro- 
grade pyelography. He also pointed out 


been believed, but that many more cases 
will have to be studied in order to establish 
just how often such distortion occurs. 

REPORT OF CASES 

At Harper Hospital in the last four and 
one-half years there have been 57 cases of 
splenomegaly, hepatomegaly, pancreatic 
tumors or miscellaneous intra-abdominal 
masses which might have caused displace- 
ment of the kidney. Of the total only 34 had 
either pyelography, a flat plate of the ab- 
domen or an operation done to see if there 
was such displacement. Of this latter num- 
ber, 5 cases, or I4 per cent, showed renal 
dystopia (Table i). 

Case i. A forty-three year old colored, mar- 
ried female whose only complaint was “p^’ri in 
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Fig. I. Case i. A retrograde pyelogram showing 
marked displacement of the left kidney across the 
midline to the right. 


the left side” of three weeks’ duration. Physical 
examination revealed the presence of a large 
hard, non-tender mass about 6 by 5 inches in 
size in the left upper quadrant. The essential 
laboratory findings were: hemoglobin, 42 per 
cent; erythrocytes, 2.78 million; leukocytes, 
5,300 and Kahn 3+ (repeat Kahn, “doubtful”). 
A gastrointestinal series showed no roentgen 
evidence of an intrinsic upper gastrointestinal 
lesion. There was marked displacement of the 
stomach and upper small intestine on the right 
by the large left tumor mass. Retrograde 
pyelography showed the left kidney to be 
pushed markedly to the right toward the mid- 
line (Fig. I and 2). On the basis of these 
findings the clinical impression by the urolo- 
gists was a retroperitoneal sarcoma, probably 
inoperable; the internists believed the mass to 
be an enlarged spleen. A laparotomy revealed 
the presence of a very large spleen; this was 
attached by many adhesions to the left kidney 


capsule and after removing the spleen the kid- 
ney was restored to its normal position auto- 
matically, Pathological examination of the 
spleen showed “an old fibrosis and congestion 
with organized areas of necrosis due to previous 
thrombosis of the splenic vein.” The patient 
made an uneventful recovery following opera- 
tion. 

Case ii. A female, white, married, aged fifty- 
one, whose chief complaint was “severe pain in 
the left side” of one week’s duration. The pain 
was so severe that it doubled her up and she 
could not get her breath. Physical examination 
revealed a visible mass about the size of a grape- 
fruit in the left upper quadrant; this was tender 
to palpation and seemed to be more anterior 
than posterior. Essential laboratory findings; 
hemoglobin, 90 per cent; erythrocytes, 4.90 
million; leukocytes, 7,400, Kahn reaction nega- 
tive. A retrograde pyelogram showed some lat- 
eral displacement of the upper portion of the 
left kidney. 

Clinical impression was a definite retroperi- 
toneal mass. Therefore, an exploratory opera- 
tion of the left kidney was done; the kidney ap- 
peared normal and there were a few hard glands 



Fig. 2 . Case i. Roentgenogram from a gastrointes- 
tinal series showing the marked displacement or 
the stomach and upper small intestine on the right 
by the large left tumor mass. 
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lying between the kidney and the vertebral col- 
umn. The large mass previously reported was 
definitely in the peritoneal cavity. Following 
this operation the patient developed aspiration 
pneumonia and ran a rather stormy course for 
about a week. Two weeks after the pneumonia 
cleared up an exploratory laparotomy was done; 
the stomach was markedly displaced to the 
right side. Further examination revealed a large 
tumor mass which extended well up into the left 
dome of the diaphragm, displacing the liver and 
stomach to the right. The tumor extended down 
into the right side well below the li\’’er level; it 
was firm, smooth in outline and appeared to rise 
from the pancreatic area. The spleen was dis- 
placed but was of normal size and shape. Final 
diagnosis was a pancreatic tumor (Fig. 3). 

Case hi. A female, white, married, aged fifty- 
eight, whose chief complaint was “a mass with 
pain in the left upper part of the abdomen” 
associated with progressive weakness and ease 
of fatigue. Physical examination showed pal- 
pable cervical and axillary glands. The spleen 
was enlarged, a hand’s breadth below the um- 
bilicus. Essential laboratory findings: erythro- 



Fig. 4. Case iii. A flat roentgenogram of the abdo- 
men showing the left kidney displaced downward. 



ateral displacement of the upper portion of the 
left kidney. 


cytes, 3.20 million; leukocytes, 91,000, lympho- 
cytes, 94 per cent; Kahn reaction negative. 
Roentgenographic examination of the urinary 
tract showed displacement of the ’left kidney 
downward. Final diagnosis was subacute lym- 
phatic leukemia (Fig. 4). 

Case iv. A white, single Italian male, aged 
thirty-six, whose chief complaint was “swelling 
of the abdomen” of two weeks’ duration. This 
was associated with some swelling of his ankles 
but he had no dyspnea, orthopnea or precordial 
pain. The only item of interest in his past his- 
tory was an acute attack of “rheumatism” at 
the age of eight. Physical examination revealed 
a markedly distended abdomen with a palpable 
fluid wave and shifting dullness. The liver edge 
was down about four to five fingerbreadths but 
the spleen was not palpable because of the 
marked distention. Essential laboratory find- 
ings were: hemoglobin, 82 per cent; erythro- 
cytes, 4.50 million; leukocytes, 5,350; icteric 
index of 13, prothrombin time of 60 per cent and 
Kahn reaction negative. A flat plate of the ab- 
domen showed enlargement of the spleen with 
displacement of the left kidney toward the mid- 
line. Final diagnosis was Band’s syndrome (Fig. 
5 )- 
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Fig. 5. Case iv. A flat roentgenogram of the abdomen 

showing displacement of the left kidney toward the 

midline. 

Case v. A white, married male, aged fifty- 
three, whose chief complaints were “weight 
loss” and gaseous eructations of three months’ 
duration and epigastric pain of six weeks’ dura- 
tion prior to admission. The patient said he had 
malaria in igo6 and typhoid fever in igoy, both 
without apparent complications. Physical ex- 
amination revealed a fairly elderly male of 
dark complexion, appearing chronically ill but 
who was alert. The liver extended about six to 
seven fingerbreadths below the right costal 
border and the edge was sharp, hard and non- 
nodular. Spleen was palpable. Essential labora- 
tory findings were; hemoglobin, 71 per cent; 
erythrocytes, 3.80 million, and leukocytes 
6,900. 

A flat plate of the abdomen gave roentgen 
evidence of a large mass which was "apparently 
an enormously enlarged liver.” A laparoscopic 
examination was done which revealed “many 
strands and planes of rather well organized deli- 
cate adhesions partitioning the pneumoper- 
itoneal space into many small pockets.” Three 
months later an exploratory laparotomy was 
done and the liver was found to be “entirely in- 
volved with carcinoma which left no portion of 


the liver normal.” The spleen was also enlarged 
and the right kidney was displaced anteriorly 
and medialward. Final diagnosis was primaiy 
carcinoma of the liver; this was later also 
proved at autopsy (Fig. 6). 



Fig. 6. Case v. An intravenous pyelogram showing 
the left kidney rotated on its axis. 

COMMENT 

A survey of the literature regarding renal 
dystopia seems to indicate that while dis- 
placement of the kidney by intra-abdomi- 
nal masses is not common yet it can and 
does occur. 

Although in the literature the individual 
authors express such varying opinions as 
splenic enlargement almost never disturbs 
the position of the left kidney (Sham- 
baugh^®), or kidney displacement is never 
seen associated with any gallbladder con- 
dition (Wyler®®), or the liver does not 
cause renal dystopia (Muschat and Edei- 
ken^®), their colleagues have reported cases 
which disprove these statements. 

• The best explanation of the mechanical 
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displacement of the kidney by the spleen 
is that given by Gloor" who described such 
dystopia as caused by (i) pressure of the 
spleen on a floating kidney, thus dislocating 
die latter downward, or (a) adhesions be- 
tween the capsules of the kidney and spleen 
causing horizontal displacement of the kid- 


be determined. In the second case pre- 
sented, because of the renal displacement 
as shown by retrograde pyelography, the 
clinical impression was a retroperitoneal 
mass; this was not borne out by operation 
which revealed instead an intra-abdominal 
mass arising from the pancreas. 


TAiH,n II 



Physical Examination 

Type of Roentgen 
Examination 

Roentgen Findings 

Diagnosis 

Case I 

Mrs. E. J. 
(263456) 

Mass in left upper quad- 
rant extending from left 
costal region to midline 
and well down toward 
pelvis 

Retrograde pyelo- 
gram 

Displacement of the 
left kidney to the 
right 

1 

Splenic vein thrombus 
(etiology, syphilis) 

causing splenic infarc- 
tion and splenomeg- 
aly 

Case II 

Mrs. E. y. 

(236538) 

Mass in left upper quad- 
rant, tender, size of a 
grapefruit 

Retrograde pyelo- 
gram 

Lateral displacement 
of the upper portion 
of the left kidney 

' Pancreatic tumor 

1 

Case III 

Mrs. C. S. 

(217193) 

1 

Large spleen, hand’s 
breadth below the umbili- 
cus, to level of crest of 
ilium 

Flat plate of the 
abdomen 

Left kidney displaced 
downward 

Subacute lymphatic 
leukemia 

Case IV 

Mr. R. P. 
(22528a) 

Liver down about 4 to 5 
finger breadths. Spleen 
not palpable due to 
marked distention 

Flat plate of the 
abdomen 

Left kidney displaced 
toward the midline 

Band’s syndrome 

Case V 

Mr. C. F. 
(220823) 

Liver down about 6 to 7 
finger breadths; edge 

sharp, hard, non-nodular. 
Spleen palpable 

1 

Intravenous pyelo- | 
gram 

Rotation of the left 
kidney on its axis 

Primary carcinoma of 
the liver 


ney toward the midline. It is noteworthy 
that in the first case I presented the urolo- 
gists believed the renal dystopia was defi- 
nitely due to a retroperitoneal mass be- 
cause a good explanation for such marked 
displacement by the spleen could not be 
found. If the surgeons had not insisted on 
an exploratory laparotomy, nothing would 
have been done for the patient and she 
probably would have continued on a down- 
ward course. 

The possibility of an intra-abdominal 
mass is important to include in the differ- 
ential diagnosis of renal dystopia in order 
that a more complete case evaluation can 


CONCLUSIONS 

Concerning renal displacement by intra- 
abdominal masses: 

(1) A review of the literature is given. 

(2) Five new cases are presented. 

(3) The importance of such masses in the 
differential diagnosis of renal dystopia is 
stressed. 
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THE EFFECTS OF REPEATED IRRADIATION OF ' 
THE GASTRIC REGION WITH SMALL DOSES OF 
ROENTGEN RAYS UPON THE STOMACH 
AND BLOOD OF DOGS 

By W. C. HUEPER miJ ]. DE CARVAJAI,FORERO 
Warner Institute Jor Therapeutic Research 

NEW YORK, NEW YORK 


I T IS known from previous investigations 
(Desjardins; Palmer and Templeton; 
Miescher; Ivy, Orndoff, Jacoby and Whit- 
low; Case and Boldyreif) that the roentgen 
irradiation of the stomach of experimental 
animals, including dogs, results in a depres- 
sion or suppression of the gastric secretion, 
characterized by a lowering of the free and 
total acid, a reduced volume of secretion, 
and a decreased pepsin content of the gas- 
tric juice. No studies have been made so far 
as to the action of such a treatment upon 
the erythropoietic activity of the bone mar- 
row and upon the blood through a possible 
effect upon the production of the so-called 
“intrinsic factor” of Castle. 

The present communication relates the 
observations made on the blood and inter- 
nal organs of dogs which were irradiated 
over the gastric region with small doses of 
roentgen rays over prolonged periods of 
time. 

EXPERIMENTAL PROCEDURE 

Seven mongrel dogs weighing from 5.2 to 
9.6 kg. at the start of the experiment were 
subjected to a series of roentgen irradia- 
tions over the gastroduodenal region. The 
rest of the abdomen was protected b)'^ lead 
sheeting. The treatments were given on five 
days of the week using each day a different 
filter in the order given below and reversing 
the portal weekly (anterior and posterior 
portals) so as to insure a uniform exposure 
of the entire viscus. The filters used were i 
mm., 2 mm., 3 mm. Al, 0.25 mm. Cu plus 
0.5 mm. Al, and 0.5 mm. Cu plus 0.5 mm. 
Al. The fields measured 10 by 10 cm. The 
distance was 50 cm. The roentgen appara- 
tus delivered 130 kv. (peak) and 5 ma. The 
stomach was filled before each irradiation 


with a barium sulfate suspension to localize 
and distend this organ adequatel)^ and to 
increase the amount of secondary radiation. 
Series i consisting of 3 dogs received the 
treatment shown in Table i. 


Table I 

DOSAGE 

(Series i) 


5 consecutive weeks 

1 5 r daily 

4 consecutive weeks 

30 r daily 

2 consecutive weeks 

60 r daily 

I week rest period 


5 consecutive weeks 

60 r daily 

I week rest period 


I week 

60 r daily 

1 week rest period 


I week 

60 r daily 

I week rest period 


I week 

120 r daily 

1 week rest period 


I week 

120 r daily 


A total of 4,875 r was given during 
twenty-five weeks. The dogs remained in 
good health and were sacrificed sixteen 
months after the start of the experiment by 
an intravenous injection of 30 cc. of a 4 per 
cent formaldehyde solution. 

The other 4 dogs composing the second 
series received on each day 300 r for four 
successive weeks (total 6,000 r). After an 
initial gain of 2 to 2.5 kg. the dogs lost pro- 
gressively in body weight until they 
reached approximately 50 per cent of their 
maximum weight toward the end of the 
experiment. One of the 4 dogs died acutely 
at the end of the eighth week following the 
aspiration of barium sulfate suspension into 
the lungs. The other 3 dogs of this series 
died nine, thirteen, and sixteen weeks, re- 
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spectively, after the start of the experiment 
as the result of a perforated gastric ulcer. 
The dogs were highly emaciated at tliis 
time and had an atrophic and epilated skin 
over the gastric region. There were ulcers of 
the skin present in i dogs. 

HEMATIC DATA 

Hematological studies were made on the 
dogs of the first series at intervals of two 


Table II 

HEMATIC CHANGES IN DOG IRRADIATED DURING 2 ^ 
WEEKS WITH DOSES RANGING FROM 1 5 TO I 20 T 


Weeks 

Hemoglobin 

Erythro- 

cytes 

Leukocytes 

0 

14.2 

6.15 

II. 7 

2 

15.4 

6.46 

9.2 

4 

14.9 

6.88 

II. 5 

6 

15.6 

7.05 

1 1 .0 

10 

17.2 

7-45 

10.6 

14 

II. 4 

5-34 

14-3 

18 

II. 4 

4.96 

II .2 

28 

17.2 

8.31 

II. 9 

30 

14-5 

8.32 

10.5 

34 

15.6 

6 .46 

7-7 

50 

14.2 

5-51 

9-5 


weeks during the first two months and at 
intervals of one month thereafter. Blood 
examinations were performed on the dogs 
of the second series once every week 
throughout the entire experimental period. 

Following an initial mild increase in the 
number of erythrocytes the dogs of the first 
series showed at the end of the twenty-fifth 
week a definite decrease amounting to 1 5 to 
20 per cent of the original value. The hemo- 
globin and hematocrit values underwent 
similar fluctuations, whereas the number of 
leukocytes remained within normal limits. 
One month after the cessation of the roent- 
gen treatments the number of erythrocytes 
had recovered and surpassed by approxi- 
mately 20 per cent the original level where 
it remained for about two months before it 
dropped gradually back to pretreatment 
values. Table ii shows the hematic changes 
in I dog. 

The erythrocytes of the dogs of the sec- 


ond series remained within normal limits 
during the first two to three months and 
then decreased in number to a moderate to 
marked degree, depending upon the length 
of the survival period. This numerical re- 
duction of the erythrocytes was usually 
preceded by a mild to marked drop in their 
hemoglobin content which exceeded in de- 
gree that of the number of cells and reached 
in one instance more than 50 per cent of the 
original value giving a color index of below 
I. The number of leukocytes fluctuated ir- 
regularly in the different animals. There 
were no appreciable changes present in 2 
dogs; a considerable decrease in number as- 
sociated with the appearance of immature 
cell forms was noted in a third dog, while a 
marked elevation of the number of leuko- 
cytes up to 55,000 was found in the fourth 
dog. The number of reticulocytes did not 
vary significantly during the first month of 
treatment. Table iii presents the blood 
findings of i of these dogs. 


Table III 

HEMATIC REACTIONS IN DOG 356 IRRADIATED OVER 
THE GASTRIC REGION WITH 20 X3OO T 


Days 

Hemo- 

globin 

Erythro- 

cytes 

Leuko- 

cytes 

Reticulo- 

cytes 

0 

16.2 

6.65 

9-9 

0.4 

6 

14-3 

5-79 

11.25 

0.4 

15 

14.5 

6.1 

14.9 

0.2 

26 

16.0 

7-3 

II .6 

0.4 

33 

14.2 

6.76 

17.8 


40 

12.0 

6.26 

17.2 


47 

13.2 

6.53 

17.2 


54 

12.9 

6.81 

21 .6 


61 

13-9 

6.95 

23.6 


68 

13 -I 

6.01 

39-4 


75 

12.2 

5-59 

36.6 


82 

10. 1 

4.65 

36.3 


89 

9.0 

4-35 

34-0 


96 

7.8 

3-45 

55-4 


103 

6.5 

3-47 

33-4 


113 

Death from perforated gastric ulcer 


ANATOMIC DATA 

The postmortem examination of the 3 
dogs composing the first series did not re- 
veal any abnormal significant gross changes 
of the internal organs. The dogs of the sec- 
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ond series revealed, on the other hand, a 
definitely thickened and edematous gastric 
and duodenal wall. There was a small open- 
ing in the gastric wall in the prepyloric re- 
gion of the greater curvature in 3 dogs. The 
stomachs showed here shallow mucosal de- 
fects measuring about 2.5 to 4 cm. in diam- 
eter and having a central, narrow, cone- 
shaped crater penetrating the entire wall. 
The edges of Ae ulcers were sharply cut 
out. A coffee-ground colored mucus was at- 
tached to the surrounding edematous mu- 
cosa. The abdominal cavity contained a 
small amount of brownish turbid fluid. All 
other organs were normal with the excep- 
tion of scattered pulmonary hemorrhages 
and the presence of white matter in the 
bronchi of the dog which died acutely after 
the aspiration of barium sulfate suspension 
into the lung. 

The stomachs as well as most of the other 
internal organs (duodenum, colon, pan- 
creas, liver, lung, aorta, heart, pulmonary 
artery, adrenals) of the dogs of the first 
series were histologically normal. The liver 
of I dog revealed, however, a considerable 
fatty degeneration of the liver cells asso- 
ciated with an appreciable increase of the 
periportal and intralobular connective tis- 
sue. Small groups of intact liver cells were 
found scattered along the connective tissue 
septa. The reticulum cells of the spleens 
contained in 2 dogs large amounts of an 
amorphous brown pigment. The bone mar- 
row of the 3 dogs consisted of a loose fat tis- 
sue containing an irregular scattering of 
strands and nests of immature myeloid 
cells. The reticulum cells in the bone mar- 
row of I dog were filled in part with a brown 
amorphous pigment. 

The histological changes found in the or- 
gans of the dogs of the second series con- 
trasted sharply with these relatively insig- 
nificant findings. The epidermis of the ir- 
radiated abdominal skin was in most places 
definitely atrophic, and showed some hy- 
perplastic proliferative extensions in a few 
areas. The ulcerative epidermal defects 
were covered with a leukocytic, necrotic 
mass loosely attached to a fibrous and hya- 



Fig. I. Mucosa of the gastric fundus showing a de- 
generation and disappearance of the chief ceils and 
a predominance of the parietal cells. 

line subcutaneous tissue. The sweat and 
sebaceous glands and the hair follicle were 
definitely atrophic or had disappeared en- 
tirely, leaving small whirl-like scars. Nu- 
merous small follicular cysts lined by con- 
centrically arranged layers of a flat epithe- 
lium were found in i dog. The cutaneous 
and subcutaneous vessels were often ecta- 
tic. Some of the arteries had swollen walls. 
The underlying muscle tissue of the ab- 
dominal wall showed focal waxy degenera- 
tions associated with a proliferation of the 
muscle cell nuclei and, in places, with cal- 
cification of the necrotic muscle cells. 
Stomach: The mucosa of the cardial por- 
tion was normal. The mucosa of the fundus 
was normal in one dog, and showed an ex- 
tensive degeneration or loss of the chief 
cells, preservation of the parietal cells, and 
scattered focal necrosis of the superficial 
columnar cells in a second dog. The sub- 
mucosa and muscularis were normal in 
these 2 dogs. Similar mucosal changes were 
present in the fundus region of a third dog, 
but they were accompanied by a fibrotic 
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Fig. 2 . Ulcer in the prepyloric region covered with a 
thick leukocytic exudate. 

submucosa and hyaline degenerated mus- 
cularis which had in places a bluish cast 
suggesting a beginning calcification. In a 
fourth dog such lesions were combined witli 
the presence of cystic glandular formations 
filled with a mucoid material (Fig. i). The 
submucosa was highly edematous. In the 
neighborhood of the ulcerative defects 
located in the prepyloric region of the fun- 
dus the submucosa was markedly swollen 
and in places hyaline. There was moreover 
a diffuse and moderate leukocytic infiltra- 
tion present (Fig. a). The walls of the ves- 
sels were swollen and homogeneous (Fig. 
3). Necrotic and inflammatory changes ex- 
tended into the muscularis and subserosa, 
in which the lymphatics and veins were 
highly dilated and sometimes lined by huge, 
distorted endothelial cells. In one area of 
the prepyloric region of i dog there was a 
complete disappearance of the epithelial ele- 
ments in the mucosa leaving a collapsed 
connective tissue framework which covered 
an edematous congested submucosa con- 
taining vessels with swollen and hyaline 
walls. The mucosa of the pylorus exhibited 
an atrophic and, in places, cystic mucosa. 

T)node 7 ium: Superficial mucosal necrosis 
and occasional glandular cyst formation 
were observed in a dogs. 

Spleen : Much amorphous brown pigment 
was noted in the reticulum cells. 


Kidney: Some of the small arteries and 
arterioles of 2 dogs had swollen and 
edematous walls and a narrow subendothe- 
lial hyaline zone. In i of these 2 dogs there 
was an increase of the interstitial connective 
tissue which was infiltrated with lympho- 
cytes and was transformed in places into a 
hyaline network. Numerous glomeruli had 
thickened hyaline capillary walls. 

Testes: The spennatogenic epithelium in 
the testes of 3 dogs was markedly degene- 
rated, leaving often only a single layer of 
Sertoli’s cells or a mixture of Sertoli’s cells 
with spermatogonia. Some tubules con- 
tained spermatid giant cells. The testes of 
the fourth dog were normal. 

Bone Marrow: A dense myeloid bone 
marrow was present in 2 dogs, while a loose 
fat tissue containing a moderate admixture 
of myeloid tissue was found in the other 2 
dogs. 

Liver: The livers were edematous and 
hyperemic. There was a narrow subcapsular 
zone of necrosis of liver cells present in i 



Fig. 3. Albuminoid swelling and necrosis of the vas- 
cular walls in the subserosa beneath the ulcerative 
defects. 
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dog. The liver cells in the demarcation zone 
were small and hyperchromatic. Numerous 
brown or brownish-gray pigmented phago- 
cytic cells were noted in tlie tissue around 
the central veins and in the periportal tis- 
sue. 

Aorta: A small intimal coagulation ne- 
crosis was found in the descending aorta of 
I dog. The aorta of a second dog revealed a 
marked medial mucoid imbibition in one 
sector and an almost complete fibrosis and 
hyalinization of the media involving ap- 
proximately one-half of the circumference 
in a second sector. There were a few foci of 
medial muscular degeneration in the aorta 
of a third dog. 

The following organs were histologically 
normal: lung, heart, pancreas, adrenal, 
lymph nodes, small and large intestine, 
epididymis, bladder, and brain. 

COMMENT 

The hematic and organic reactions re- 
corded indicate that a prolonged irradiation 
of the stomach with small doses of roentgen 
rays produces an anemia of the secondary 
type and not one of the pernicious variety, 
which would have resulted if the treatment 
given had interfered with the production of 
the “intrinsic factor” generated by the gas- 
tric mucosa, according to Castle. The ab- 
sence of any significant anatomical lesions 
in the gastric mucosa of the dogs of Series i 
makes it unlikely that the actinic energy 
administered to the stomach elicited here 
any specific and permanent secretory dam- 
age, especially as the transitory anemic re- 
sponse reverted rapidly after the cessation 
of the treatment to a transient erythrocyto- 
tic reaction. The secondary anemia noted 
m the dogs of the second series during the 
latter part of the experimental period is 
evidently attributable to a continued loss 
of blood from the ulcerated gastric mucosa. 
The changes in the gastric mucosa of these 
animals were also responsible for the severe 
loss of weight sustained by them as the re- 
sult of loss of appetite and associated diges- 
tive disturbances. 


The chief cells of the gastric mucosa are, 
according to the observations made, defi- 
nitely more sensitive to the action of the 
roentgen rays than any other cellular ele- 
ment of the gastric mucosa. The parietal 
cells appear to be particularly resistant, 
while the surface cells and glandular 
epitlielium of the cardial and pyloric re- 
gions occupy an intermediate position in 
this respect. The mucosal lesions recorded, 
such as glandular mucoid cysts, atrophy of 
epithelial cells with bizarre distortions and 
swelling, interglandular edema and fibrosis, 
submucosal edema, congestion, fibrosis, 
hyalinization, and leukocytic infiltration 
associated with vascular dilatation and ar- 
terial edema and hyalinization, are similar 
to those reported before by Warren, and 
Warren and Friedman; Delbet, Herren- 
schmidt and Mocquot; Regaud, Nogier 
and Lacassagne, and others. They are fun- 
damentally of the same type and origin as 
those which were seen by us in the intes- 
tinal mucosa of 13 dogs one to three weeks 
after the administration of 1,200 to 1,500 r 
over the abdomen for the production of a 
traumatic shock, as well as those elicited in 
the mucosa of the urinary bladder of 22 
dogs by the administration of 1,200 r 
(Hueper, Fisher, Carvajal-Forero and 
Thompson). 

The occurrence of hemangiectases and 
lymphangiectases in the submucosa which 
was lined by swollen, protruding endothe- 
lial cells confirms observations previously 
made by Dawson; Ivy, McCarthy and 
Orndoff; Kolodny, and Lazarus-Barlow. 
The hyalinizing and sclerosing arterial le- 
sions present in the region and especially 
the floor of the gastric ulcers are similar in 
type and location to those noted in the 
ulcerated stomach of dogs subjected to 
histamine shock (Hueper and Ichniowski) 
as well as to those found in the small arter- 
ies of the thickened and inflamed renal cap- 
sules of dogs with cellophane perinephritis. 
These arterial changes are not the cause of 
the gastric ulcers and are not of specific 
actinic origin, but secondary to the necro- 
tizing and sclerosing tissue changes caused 
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in the gastric wall by the roentgen rays 
(Engelstad; Schurch and Uehlinger). 

' While it is possible that the degenerative 
and sclerosing intimal and medial lesions 
seen in the descending aorta of 3 dogs of the 
second series may have an actinic genesis, 
the appearance of similar arterial and ar- 
teriolar changes in the kidneys of 2 dogs as 
well as the extensive atrophy of the sperm a- 
togenic epithelium of 3 dogs of this series 
makes it more likely that they are non- 
specific sequelae of metabolic disturbances 
elicited by the roentgen irradiation during 
the latter part of the experimental period. 

SUMMARY 

1. Roentgen rays given in doses of 15 
to 120 r up to a total of 4,875 r within 
twenty-five weeks over the gastric region 
of dogs cause only minor anatomic changes 
in the gastric mucosa, and a transitory and 
moderate anemia of the secondary type 
which is followed by an erythrocytotic 
phase after the cessation of the actinic 
treatment. 

2. Roentgen rays administered in doses 
of 300 r up to a total of 6,000 r within four 
weeks produce a marked loss in body 
weight, a moderate to severe secondary 
anemia, and perforating gastric ulcers at 
the end of this period. 

3. There is no evidence that roentgen 
rays administered in the above manner 
have any injurious effect upon the produc- 
tion of the “intrinsic factor” of Castle. 

4. The chief cells of the gastric mucosa 
are most sensitive to the action of the ac- 
tinic energy, while the parietal cells appear 
to be most resistant. 

113 West 1 8 th St., 

New York, N. Y. 
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SOME COMPARATIVE STUDIES IN THE ARRANGE- 
MENT OF RADIATION BEAMS 

THREE IDENTICAL CIRCULAR BEAMS DISPOSED SYMMETRICALLY 

By C. W. WILSON, M.Sc., Ph.D., F.Imst.P. 

Physics Department^ Westminster Hospital 
LONDON, ENGLAND 


TN RECENT years considerable atten- 
tion has been given to the total distribu- 
tions of radiation that result from various 
combinations of a number of radiation 
beamsj^'®''^’^® and special methods have been 
devised for the detailed study of such dis- 
tributions throughout the whole volume of 
irradiated tissues.®-^-®-® As a result of the 
investigations into these matters it has 
been shown that, if optimum and homo- 
geneous conditions of dosage are to be 
achieved, it is essential that the positions 
and the directions of the individual beams 
be arranged by a very careful reference to 
the shape of the beams as expressed by 
their dose contours. In many cases this 
reference indicates that the beams should 
be directed not at the tumor itself but at 
some other point or points at a greater 
depth in the tissues,^’®’^® a result which is 
contrary to customary radiotherapeutic 
practice. 

This article describes an investigation into 
the effect of various factors upon the total 
radiation distribution due to three identical 
circular beams of radiation arranged sym- 
metrically and inclined at a common angle 
to a basic plane. It is assumed that the 
same dose is delivered by each beam. An 
example of such an arrangement has been 
discussed by Lamerton and Mayneord^ 
for three roentgen-ray beams but the pres- 
ent study is of a more general character. 
A number of beams are considered, each 
inclined at various angles to the basic plane 
and the effect of changing the spacing of 
the beam centers is examined in some de- 
tail. This investigation, which forms part 
of a general study of the combination of 
radiation beams, is principally concerned 
with the gamma-ray beams from radium 


mass units but some cases of roentgen-ray 
beams have been considered also. 

The use of a symmetrical three field 
technique in the irradiation of a breast has 
been commented on® and at Westminister 
Hospital such a technique has proved of 
value also in the roentgen-ray and gamma- 
ray irradiation of certain brain tumors, 
metastatic and other glandular masses, and 
in the treatment of lesions near or in the 
skin surface which also extend to a consid- 
erable depth. 

RADIATION BEAMS 

The various beams considered are as 
follows; 

1. Gamma-ray beam of Westminster Hospital 4 gm. 

radium unit.* Field 3.5 cm. diam: F.S.D. =8.0 
cm. 

2. Gamma-ray beam of Radium Beam Therapy Re- 

search 5 gm, radium unit,*® Field 5.0 cm, diam: 
F.S.D, =8,3 cm, 

3. Gamma-ray beam of Westminster Hospital 4 gm. 

radium unit.* Field 9.0 cm. diam: F.S.D. =8.0 
cm. 

4. Roentgen-ray beam, 19Q kv. Thoraeus filter. 

H.V.L. =1.8 mm. Cu. Field 5.0 cm. diam: 
F.S.D. =50 cm. 

5. Roentgen-ray beam, 190 kv. Thoraeus filter. 

H.V.L. = 1.8 mm. Cu. Field lo.o cm. diam: 
F.S.D. =50 cm. 

The dose contours of the gamma-ray 
beams have been published.^-^® Those of the 
roentgen-ray beams are shown in Figure i. 
The focus-skin distance of the Radium 
Beam Therapy Research 5 gm. unit (8.3 
cm.) is little different from that of the 
Westminster Hospital 4 gm. unit (8.0 cm.) 
so that we may consider the former as a 
beam of area between the two areas of the 
Westminster Hospital unit but otherwise 
comparable. 
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It is assumed throughout that conditions 
of scatter and absorption, in the practical 
application of the beams to the patient, are 
such that the dose contours, which are 
measured in complete phantoms, are valid. 
In the case of the gamma-ray beams it is 
unlikely that any large errors will arise 
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Fig. I. Dose contours of roentgen-ray beams. 


because of these factors, but for roentgen- 
ray beams it would be essential to add suit- 
able scattering media (bolus bags, wax, 
etc.) to fill any gaps that may be produced 
through the arrangement of the beams. 

DISPOSITION OF THE BEAMS 
The symmetrical disposition of the three 


A 



fields may be illustrated generally as in 
Figure 2. In effect the surfaces of the fields 
are applied to the sides JBD, JDCov BDC 
of a tetrahedron JBCD which is shown in 
plan. The central rays of each beam are 
directed through symmetrically disposed 
points Ri, R2 and R3. The tissues to be ir- 
radiated thus lie beneath the sides of the 
tetrahedron, the beams being directed 
through the tissues in directions such as 
RoT shown in the section drawn through 
the plane BDR (Fig. 2). 

For each of the beams described above, 
the dosage conditions and the factors which 
govern them, were examined for specific 
values of the angle 0 between any one of 
the sides of the tetrahedron and the basic 
plane. The values taken were 15°, 30°, 
60 and 90°. When d = go° the fields are no 
longer applied to the sides of a tetrahedron 
but are symmetrically situated around a 
circle. The latter arrangement is typical of 
methods often used for the irradiation of a 
whole limb. 

DISTRIBUTION OF DOSAGE IN THE 
PLANE OF ENTRV 

It is of interest to examine how the dis- 
tribution of dosage in the plane 0 Ri R^ R3 
depends on the angle of slope d and the 


D 




SECTION THROUGH F)DF 
SHOWING FI ELD AX\5 

Fig. 2. Illustrating the geometrical features of the arrangement of three radiation beams. 
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radius of separation of the fields R2O, es- 
pecially with regard to the homogeneity of 
the distribution. The plane 0 Ri Rs Rz may 
be referred to as the “plane of entry” of 
the beams and for moderate values of 6 
it would coincide approximately with the 
skin surface around which the fields are 
arranged. When 0 = 90° the plane of entry 
becomes the central plane of the tissues 
which are encompassed by the three fields 
and it carries the maximum dosage values 
of the irradiated volume. 

A convenient measure of the degree of 
homogeneity of dosage in the plane of entry 
is the ratio of the total dose at the center 
point 0 to that at the points of entry Ri, 
R2, or Rs, of any of the beams. The latter we 
shall refer to as the “surface dose.” The 
dose at Ri, R2 and Rz is the same because 
of the symmetry of the arrangement and 
the “center dose” at 0 is made up of three 
equal parts, one part due to each beam. 
The greatest homogeneity exists in the 
plane of entry when the value of the ratio 
center dose to surface dose is unity; a more 
detailed examination of the total distribu- 
tion in this plane shows that the dose at 
any other point is seldom greater than it is 
at Ri, Ro, Ra, and 0. 

The results obtained from the examina- 
tion are shown graphically in Figure 3. The 
curves show how the ratio (expressed as 
a percentage) of the center dose and surface 
dose depends upon the separation R2O of 
the fields; a set of curves is shown for each 
of the 0 values considered. 

A number of useful points emerge from 
a consideration of these curves. First, it 
may be seen that certain radii of separa- 
tion, in particular instances, give rise to a 
central dose greatly in excess of the surface 
dose, so that a central “hot-spot” exists. 
In general the severity of the “hot-spot” 
is greatest for the smaller angles of slope 
and smallest fields and least for the greater 
angles of slope and largest fields. Further, 
It is seen that in those cases where a severe 
central “hot-spot” does occur for a certain 
radius of separation, the rate of change of 
the ratio, with alteration of the radius, is 


very great. It follows that slight alterations 
in the values of the radius will produce 
marked changes in the degree of homo- 
geneity in the plane of entry. For these 
reasons, if it is desired that homogeneity 
should exist in this plane, considerable care 
must be exercised in using this technique, 
particularly if small fields at angles of 15° 
to 30° to the base are used; those values of 
radius of separation for which the central 
“hot-spots” occur most certainly should be 
avoided. The greater aggravation of these 
conditions which is seen to exist in the case 
of the roentgen-ray beams, is due to the 
fact that these are more sharply defined 
than are the gamma-ray beams. 

Figure 3, B, C and D, shows that for any 
angle of slope equal to or greater than 30°, 
a severe central “hot-spot” does not arise in 
the case of the 9.0 cm. diameter gamma-ray 
beam for any value of the radius of separa- 
tion. It follows that in using this field one 
has more latitude but another disadvan- 
tage arises, namely, that for practical values 
of the separation radius, the center dose is 
always less than the surface dose for the 
larger angles of slope. 

The case when the fields are disposed 
around a circle (Fig. 3 D) is of interest, 
representing, as it does, a technique that 
might be employed in the treatment of 
disease located fairly centrally within a 
limb, a tumor of bone, for instance. It is 
seen that for the gamma-ray beams the 
ratio does not greatly exceed unity what- 
ever the size of field or whatever the radius 
of separation. Indeed, with the 5 cm, and 
9.0 cm. diameter fields the center dose is 
always less than the surface dose so that 
the technique does not permit one to de- 
liver a center dose in excess of the surface 
dose. When the roentgen-ray beams are 
arranged in this manner it is possible, with 
the 5 cm. diameter field, to produce a dose 
at the center in considerable excess of the 
surface dose (up to 170 per cent for 4.0 
cm. separation radius), but with the 10 cm. 
diameter field only an added 10 per cent 
or so is ever achieved. The curve shows, in 
fact, that the three 10 cm. diameter roent- 
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Fig. 3(^)(B)(C')(D'). Curves showing the effect of the separation of the beams 
upon the degree of homogeneity in the plane of entry. 


gen-ray beams, so arranged around a circle, effective depth doses 

give approximate homogeneity for all radii Further interesting data concerning the 

of separation from o to 9 cm. dosage possibilities of the three field tech- 
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nique may be obtained by a consideration 
of the “total effective depth doses.” For the 
purpose it was decided to consider those 
cases where maximum homogeneity exists 
in the plane of entry. Therefore we have 
considered the depth doses for the various 
fields and angles of slope, in each case 
adjusting the radius of separation of the 
beam centers to that value for which the 
center dose to surface dose ratio is equal to 
100 per cent. Under these conditions the 
maximum possible area in the plane of 
entry is irradiated with the optimum de- 
gree of uniformity. 

A valuable picture of the depth dosage 
available from the various arrangements is 
obtained by consideration of the variation 
of the dose along the central axis of the 
three field system, i.e., along the line DOY 
(Fig. 2). For this purpose we have deter- 
mined, in each case, the total dose at points 
above and below 0, and have plotted the 
values (expressed as a percentage of the 
dose at 0 ) against the distance from 0 . The 
results thus obtained are shown in Figure 
4 which gives a composite picture of the 
variation of total percentage depth dose 
with distance from 0 . Thje conditions ex- 
amined thus appertain to the question of 
irradiating, uniformly, a block of tissue 
extending down from, and including, the 
skin surface to which the fields are applied. 
With the exception of the case where 
0 = 90°, they are conditions, therefore, 
which could arise in the irradiation of a 
glandular mass, particularly if ulcerating, 
or to other surface lesions which have in- 
vaded to some depth. 

It is seen from Figure 4 that, with the 
exception of the specific case where the 
fields are arranged around a circle, the 
curves do not show any particular trend or 
regular behavior which could be related to 
change in the angle of slope or size of field. 
Indeed they afford a further striking ex- 
ample of the necessity of examining dosage 
coiiditions in irradiation techniques, in re- 
lation to the dose contours of the beams, 
before one can be sure of the distribution 
tliat will result. 


In each case where the three fields are 
placed around a circle it is obvious that the 
dosage is distributed symmetrically on 
either side of the central plane containing 
the beam axes. It is seen from Figure 4 
that at the distance from the central plane 
which corresponds to the geometrical edge 
of the beams the dosage value is only 60 to 
70 per cent of the central dose for the roent- 
gen-ray beams and 75 to 95 per cent for 
the gamma-ray beams. 

The curves of Figure 4 show also, that in 
many cases, the total percentage depth dose 
may reach values considerably in excess of 
100 per cent and generally these values 
are at depths of about i to 2 cm. below 0 . 
The change in dose with depth below 0 is 
consequently relatively rapid in these cases 
for the first i or 2 cm., so that adjustment 
of the tissues (more especially the skin sur- 
face) in relation to the fields (or vice versa) 
obviously must be very critical. For ex- 
ample, when the 3.5 cm. diameter gamma- 
ray beams are at 30° to the basic plane 
(Fig. 4zf) a displacement of the skin surface 
from 0, to a point i cm. below, would change 
the dose to I40 per cent of its former value 
and doses for all points at a depth would 
be less than 100 per cent of the new skin 
dose. In all these cases, therefore, the total 
depth dose, as measured with respect to the 
skin dose, depends very critically upon the 
relation of the fields to the tissues — more 
so than is generally realized. Figure 4Z) 
shows this to be so especially in the case of 
the 5 cm. diameter roentgen-ray beam. 

Figure qC brings out an important point, 
namely, that no matter at what angle to 
the basic plane one decides to use the 9.0 
cm. diameter gamma-ray beam, the dose 
at any point below O is never equal to, or 
in excess of, that at 0 . Thus, from the point 
of view of depth dosage the technique is 
not efficient for these beams. 

From Figure qA it is seen that the ar- 
rangement of three 10 cm. diameter roent- 
gen-ray beams at 15° or 30° to the basic 
plane gives very efficient dosage conditions. 
Thus, at depths of i to 4 cm. below 0 a 
depth dose of 130 to 170 per cent is ob- 
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Fig. 5. Dose contours showing the three-dimensional distribution of radiation for three 3.5 cm. diameter 
gamma-ray beams at 75° to the basic plane (i.e., 0 = 15°) and arranged to provide homogeneity in the plane 
of entry. 


tained while the depth dose is still loo per 
cent at 7 to 8 cm. depth. Angles of slope 
between 15° and 30° presumably will not 
be very different since tlie values for 15° 
and 30° run very close to one another. The 
values for 6 = 60° are very similar to the re- 
sults published by Lamerton and Mayne- 
ord® for this kind of arrangement; the slight 
differences are due to the fact that we have 
arranged our fields deliberately to give 


homogeneity in the plane of entry and not 
at a fixed radius of separation which is 
independent of homogeneity. In the latter 
case it is seen^ that depths greater than 
2.5 cm. receive a depth dose of less than 
100 per cent. 

THREE-DIMENSIONAL DISTRIBUTION 
OF RADIATION 

A consideration of the depth dose curves 
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(Fig. 4^) for the gamma-ray beams of sional distribution of radiation was made 
3.5 cm.* diameter at 15° or 30° to the basic in these cases, in order to determine the 
plane, suggests that these arrangements total volume of tissue that would be ade- 
might be used profitably for the irradiation quately irradiated by the technique. For 
of disease in those cases where it is not too this examination any of the various meth- 


A 



B ICn BtLOWPLKNE OF ENTRY C. 2 CM BELOWPLANEOF ENTRY 



O 1 2 5 4- 5 CM 


G. GCM moVI U^aE OF ENTRY. 

Fig. 6. As Figure 5 but the beams are at 60° to the basic plane (i.e., 6 = 30 °). 



extensive in area, and is located near, or 
in the skin, from which it extends to depths 
from 3 to 5 cm. With this in mind, an ex- 
amination of the complete three-dimen- 

The same maj' be said with regard to the 5 cm. gamma ray 
Imt this IS not available to us for therapy. 


ods may be used;®’^'® we preferred, in this 
instance to use the geometrical method® of 
projecting dose contours followed by a 
summation of the fields due to the indi- 
vidual beams. 

The results obtained are shown in Figure 
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Fig. 7. Solid model of the 400 r isodose surface due 
to the arrangement of beams of Figure 6. The 
isodose surface is shown in its true relation to the 
surfaces to which the radium unit is applied. 

5 (6 = 15°) and Figure 6 (0 = 30°) where 
they are expressed in terms of the dose 
contours in the plane of entry and in a 
series of planes parallel to, and at various 
distances below it. The dose numbers 
represent the dose obtained in roentgens 
when each of the three fields is applied for 
one hour, i.e., the dose delivered in three 
hours of total treatment. The three-dimen- 
sional distribution may be reconstructed by 
mounting the various planes at the correct 
intervals one above the other. Methods of 
such reconstruction which enable one to 
visualize the resultant isodose surfaces have 
been described by Mayneord and his co- 
workers.®'®'® One of these,® which produces 
a solid representation of a particular iso- 
dose surface, is to mount at the correct 
intervals, sheets of cardboard cut to the 
shape of the particular dose contour in each 
plane. The space between the sheets may 
then be filled with a suitable material (e.g., 
paraffin wax or plaster of paris) which is 
moulded to the surface of the cardboard 
framework to produce the isodose surface. 

Figure 7 shows a model of the 400 r iso- 
dose surface obtained from the distribu- 
tions of Figure 6. The surface S is shown 
mounted in its true relation to the surfaces 
to which the gamma-ray beams are applied; 


the latter are represented by a tetrahedron 
constructed of sheet brass and the position 
of one of the beams is indicated by a cylin- 
drical wooden disk, I'F. Since the average 
dose in the plane of entry is of the order of 
510 r it follows that the minimum dose re- 
ceived by the whole of the volume within 
the solid is practically an 80 per cent depth 
dose. Models of this kind are of great value 
in appreciating very exactly, the volume of 
tissue (and its shape) which is receiving a 
specified quantity of radiation. 

APPLICATION OF RESULTS 
TO TELETHERAPV 

It was considered that the distribution 
shown in Figures 5, 6 and 7 could be profit- 
ably used in actual therapy if arrangements 
were provided for the accurate placing and 
directing of the beams witli respect to one 
another, and to the site to be irradiated. 
The advantages of using such a prede- 
termined radiation distribution have been 
pointed out before.^’^® They are so impor- 
tant as to merit re-statement. Uniform ir- 
radiation is provided to encompass a pre- 
cisely known volume of tissue and the dose 



Fig. 8 . Illustrating the use of a tetrahedral frame- 
work for the irradiation of a tumor of the parotid. 
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that will be delivered to the tissue is de- 
termined before treatment commences. 

To provide for the application of the 
beams in the clinical practice of the tech- 
nique, we have used a principle described 
elsewhere.- This is to provide a framework 
or “jig” which fits over the part to be ir- 
radiated and serves to place and direct the 
beams of radiation. Essentially the method 
provides a specific and known radiation 
distribution within which one places the 
tissues to be irradiated. In this case the 
framework is the tetrahedron of sheet brass 
illustrated in Figure 7. The brass (i mm. 
thick), provides the secondary filter of the 
radium unit, which is maintained in the cor- 
rect position and direction by the cylindri- 
cal wooden disk over which the aperture of 
the radium unit is fitted. Since the three 
fields are symmetrically disposed it is nec- 
essary to provide such a disk on one surface 
only of the tetrahedron; when the other 
fields are used the tetrahedron is rotated 
to the corresponding position. It is seen in 
Figure that the dosage in the zone be- 
tween the plane of entry and the apex of 
the tetrahedron falls very rapidly below the 
mean value in the plane of entry. In the 
brass tetrahedron used for therapy this 
zone is filled with Columbia paste to pre- 
vent the tissues falling within it. The filling 
F may be observed in Figure 7. 

In clinical use tlie framework is applied 
suitably to the region to be irradiated and 
skin markings along the edges of the base 
of the tetrahedron ensure that it is placed 
in the same position at each treatment. The 
provision of a firm and robust method of 
fixing the framework in position which is 
generally applicable, has caused some diffi- 
culty, and the problem is not yet solved to 
our complete satisfaction. For many sites, 
however, we have found that zinc oxide 
adhesive plaster, applied to the skin across 
the unused surfaces of the tetrahedron, is 
quite satisfactory. Figure 8 illustrates the 
use of a tetrahedron for the treatment of a 
tumor of the parotid. The radium unit 
shown in the figure is the Westminster 
Hospital a gm. unit” and not the 4 gm. 


unit to which reference has been made 
throughout this article. Data similar to 
those described have been determined for 
this unit also. 

In conclusion, it should be pointed out 
that, in effect, the tetrahedral frameworks 
described, provide the therapist with a dis- 
tribution of radiation that is known in the 
same sense that the distribution due to a 
single beam may be known. The difference 
is that the distribution beneath a tetrahe- 
dron is compounded from three beams and 
is very much more uniform than that pro- 
vided by a single beam. 

The author acknowledges the financial assistance 
given by the British Empire Cancer Campaign to 
the department in which this work was done. 

SUMMARY 

The total distribution of radiation re- 
sulting from the symmetrical combination 
of three circular radiation beams (roentgen 
or gamma rays) is examined and the effect 
of angulation, separation, and field size, is 
investigated. 

Uniformity of dose in the plane of entry 
of the beams is shown to depend very 
critically upon the separation of the beams. 

The depth doses and three-dimensional 
radiation distributions are examined for 
the case when uniformity exists in the plane 
of entry, in particular for the 3.5 cm. di- 
ameter gamma-ray beam. 

A method of applying the results to clini- 
cal practice is described. 
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P HOTOROENTGENOGRAPHIC tech- 
nique and surveys are comparatively 
new. We have been quite fortunate in ob- 
serving various methods of technique and 
feel that we may be able to offer a uniform 
procedure for photoroentgenographic tech- 
nique which has proved to be quite satis- 
factory. 

Upon arriving at the x-ray caption table 
the inductee’s name, address, x-ray num- 
ber, age, color, and weight are typed on his 
caption sheet. 

NEW HAVEN ARMED John Doe 

FORCES INDUCTION Street 

DISTRICT Waterbury, Conn. 

17 December 1943 X-34708 

LEFT W-33-1 a6 

The caption sheet is made more legible 
with the aid of a sheet of carbon paper, the 
purpose of which is to make the writing on 
the caption as dark as possible; this in 
turn makes it much easier for the roentgen- 
ologist to read the information recorded on 
the roentgenogram. 

The posteroanterior measurements of the 
chest in centimeters are taken during the 
inspiratory phase and the number recorded 
over the left scapular region of the inductee 
with a skin pencil. No roentgen examina- 
tions are done at this station without the 
thickness of the patient’s chest first being 
measured in centimeters. The caliper is 
placed under the man’s arm next to his 
chest with the immovable arm placed flat 
against the scapula. The movable member 
of the caliper is then placed so that it just 
touches the areolar tissue of the mammary 
gland of the individual. The measurement 
is taken on inspiration and recorded on the 
skin over the left scapular area. 

On entering the roentgenographic room, 
the caption sheet is placed in the right cap- 


tion holder, with the writing facing the 
examinee. The reason for this is to produce 
a true stereoscopic image in order to facili- 
tate reading the caption sheet in the ortho- 
stereoscope. The left caption holder con- 
tains the name of the organization, address 
and date as well as the word “left,” The 
technician then places the inductee’s chin 
on the chin rest and moves the fluorescent 
screen up or down to center the patient 
comfortably. The inductee is then asked to 
put his feet together, flat on the floor, and 
stand to midwidth of the film in order to 
obtain a perfect vertical alignment. The 
acromial processes are centered approxi- 
mately 3 inches below the upper border of 
the cassette. The inductee’s hands are 
placed on his iliac crests with the dorsa 
resting on the hips. The shoulders are then 
dropped into a normal position and the 
elbows flexed and forward. The tube is then 
turned in the “down” position, with the 
central beam passing directly through the 
center of the fluorescent screen. This is 
determined by the scale on the stand of 
the photoroentgen unit. When the scale 
numbers on this unit and the tube stand 
are the same, the central beam of the first 
exposure will pass directly through the 
center of the fluorescent screen. The tech- 
nician then runs his hands along each side 
of the patient’s chest to make sure that the 
patient is well within the fluorescent area. 
One technician then returns to the back of 
the photoroentgenographic unit and in- 
serts a cassette, locks it in position, removes 
the guard, and places the film in the 
“down” position. This technician then 
steps behind a portable, mounted lead 
screen. The lead screen dimensions are 
3 by 6 feet. The second technician goes 
to the control panel, steps behind another 
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mounted lead screen of the same dimen- 
sion, looks through the lead glass window, 
notes the centimeter thickness recorded on 
the back of the inductee (in skin pencil) and 
sets the machine for the proper amount of 
kilovoltage. This technician then requests 
the man to “take in a deep breath, and hold 
it.” The first exposure is then made. The 
tube and the film are then shifted up 4 
inches; this complete shift is made by an 
electromagnetic control. The same tech- 
nician then asks the man to “hold steady.” 
A period of from eight to twelve seconds is 
allowed to elapse before the second ex- 
posure is made. The length of time between 
exposures serves a two-fold purpose: first, 
the tube is given a chance to stop vibrating, 
second the tube is given a chance to cool. 
If more time were taken between exposures 
there would be considerable motion on the 
film, because of the natural tendency for 
the selectee to breathe. 

After the second exposure is made, the 
film guard is replaced in position with the 
“black topped” edge out, and the cassette 
holder is unlocked. The cassette is reversed, 
the film guard removed, the cassette holder 
placed in the down position and the next 
inductee is placed in position. When both 
sides of the cassette have been exposed, it 
is placed in the lead lined by-pass for de- 
veloping. 

This department believes a diagnostic 
roentgenogram must contain the following 
factors: (i) maximum of detail, (2) mini- 
mum of distortion, (3) medium of contrast, 
and (4) the proper amount of density. 

The control stand is the General Electric 
Model KX-i I . The tube is General Electric 
Model DX Coolidge Tube with a double 
focal spot of ' 1.1 and 4.2 millimeters 
square. 

The unit also consists of a high voltage 
transformer. The rectifier is a four kenotron 
full wave type and delivers a pulsating di- 
rect current to the roentgen tube. We em- 
ploy the 200 ma. and one-fifth second 
technique for chests measuring up to 28 cm. 
in thickness. For chests measuring over 
28 cm. in thickness, the milliamperage is 


dropped to 150 ma., and the time is in- 
creased to two-fifths of a second. 

For our chest photoroentgenograms we 
employ the 36 inch focal film distance with- 
out a grid. 

This department adheres to an eighty 
man an hour output with the help of an 
auxiliary fan to keep the tube cool in addi- 
tion to the blower attached to the tube 
head. We found that the rate of heat dis- 
sipation is greatly accelerated by the ad- 
dition of this auxiliary fan which increases 
the air flow over the surface of the casing. 
It has been found that roentgenograph ing 
a greater number of men per hour results 
in heat input in excess of heat capacity, 
thereby increasing the temperature of the 
parts with consequent danger to the tube 
and the possibility of its destruction. 

If tlie grid were used,' less men would be 
roentgenographed per hour. We make an 
honest and concerted attempt to keep the 
heat units of the tube at a maximum of one- 
half million (kv., peak, Xma. Xsec.) per 
thirty minutes. 

The long axis of the focal spot of the tube 
is horizontal to the floor with the target end 
aligned to the sixth thoracic vertebra. This 
also aids in helping keep the roentgen tube 
cool. 

The roentgenographic room is so ar- 
ranged that the tube stand may be turned 
to a 90 degree angle for the purpose of tak- 
ing 14 by 17 inch roentgenograms when in- 
dicated. 

One member of the dark room “team” 
takes the film out of the lead lined by-pass, 
removes the guard from the cassette as 
well as the film and turns the guard around 
so that the white side is out. He then passes 
the exposed film on to the man who places 
it in the developing hangers, using the ut- 
most caution to touch only the corners of 
the film. The first member of the team now 
reloads the cassettes and places the films 
in the film bin. To load a cassette, the pro- 
tective black paper is removed from around 
the film and the film inserted into the cas- 
sette with the emulsion side of the film out 
so that it will receive the roentgen rays on 
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exposure. The back side of this single emul- 
sion film is of a nonhalation composition. 
The film is inserted into the cassette by 
bending the open ends of the black protec- 
tive paper back to the end of the film. The 
film is then inserted under the guides and 
moved into position. The bottom guard is 
locked, the film guard put in position with 
the white topped edge out, and returned to 
the unexposed side of the by-pass. 

A thermometer is constantly kept in the 
developing tank in order to maintain a very 
close and constant check on the tempera- 
ture of the developer at all times. The safe 
light over the work bench is of the Wratten 
Series Six B. The distance from the safe 
light to the work bench is 36 inches. At this 
distance, exposed film could lie on the work 
bench for a period of twelve minutes before 
any light fog would be seen on the processed 
film. 

The developing solution is stirred the 
first thing in the morning and several times 
throughout the day. In this way none of the 
unexposed silver nitrates have a chance to 
settle to the bottom of the developing tank. 
Water is run continuously into the wash 
compartments of the tank at the rate of 
twelve complete changes per hour. All the 
water entering the wash tanks has been run 
through the water cooler. This cooler is 
governed to the mean temperature and 
pressure of the city water. The water enters 
the wash tank at a constant temperature of 
68° F. The water is left running twenty- 
four hours a day, six days a week. On 
Sunday evenings just before the charge of 
quarters closes the building, he is instructed 
to start the water cooler. In this way the 
temperature of the developer and the fixer 
is maintained at 68° F. for processing the 
films the next day. This department feels 
that only through such a procedure can the 
temperature of the developer and fixer be 
kept constant. 

The developer used is Eastman Kodalk. 
A close check is kept on the number of 4 
by 10 inch, and 14 by 17 inch films proc- 
essed (one 1 4 by 17 inch is calculated to 
be equal to five 4 by 10 inch films). When 


the combined number of films developed is 
equal to one thousand 4 by 10 inch films the 
solutions are discarded. At this time, 10 
ballons of fresh developer are prepared and 
placed in the cleansed developing tank. An 
extra 5 gallons are prepared at the same 
time to be used as replenisher. A fresh 15 
gallon tank of fixer is made at this time and 
placed in the cleansed fixing tank. 

Films are developed exactly according to 
time and temperature technique only. The 
films after developing are allowed to re- 
main in the fixing bath for a period of 
fifteen minutes. They are then transferred 
to the wash tank, and are washed for a 
period of thirty minutes. The films are then 
placed in the dryer. 

No films are read at this induction sta- 
tion in a wet, damp or sticky condition. 

By the time the roentgenologist is ready 
to read the roentgenograms, all the films 
have been processed, dried and placed in 
x-ray numerical order. In this manner the 
roentgenologist can read the man’s name 
and x-ray number at a reasonable rate of 
speed. Two men work with the roentgenolo- 
gist in the reading room. One man records 
the findings opposite the man’s name on a 
special check list, while the other man files 
the roentgenogram the roentgenologist has 
just read. Envelopes are prepared ahead of 
time. These envelopes bear the man’s name, 
home address, daily tag number, x-ray 
number, the words “essentially negative,” 
the man’s Army serial number, Medical 
Section, New Haven Armed Forces Induc- 
tion District and are ready for transmittal 
to the Veteran’s Administration in Wash- 
ington, D. C. 

WAR DEPARTMENT 

John Doe L.B. Ill X-iooooc 

18 Osborn St., New Haven, Conn. 172 

Official Business 

^ MEDICAL SECTION 

Z New Haven Armed Forces Ind. Dist. 

"d Orange Street Armory 

13 Essentially Negative New Haven, Conn. 

Cr\ 

Any individual whose roentgenogram re- 
vealed any questionable evidence of a 
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pathological condition of the chest is 
“called back” for a 14 by 17 inch stereo- 
roentgenogram of his chest. If after fur- 
ther study of the 4 by 10 inch film with 
the 14 by 17 inch film, any pathological 
process is revealed, the roentgenologist in- 
terviews the man in the film reading room, 
obtains a history and records the case on 
our standard forms — with complete roent- 
genographic findings. 

INTERPRETATION OF CHEST ROENTGENOGRAM 

Date 17 December 1943 

NAME John Doe X-ray #100,000 

ADDRESS 18 Osborn St., New 

Haven, Conn. Age 20 

FAMILY PHYSICIAN Dr. Richard Roe 
ADDRESS 19 Filbert Street, New Sex M 

Haven, Conn. 

Race W 

General Characteristics of Film: Satisfactory 
(Bony thorax, extrathoracic, mediastinum, dia- 
phragm, right lung, left lung, impressions.) 

Charles C. Verstandig, M.D. 

Impressions only are given in this interpretation of 
shadows seen on the roentgenogram. A diagnosis 
should be made only after all factors have been taken 
into consideration. A clinical diagnosis of tuberculo- 
sis is reportable to the Health Officer. 


The man is then advised to consult his 
family physician for further study. He is 
also told that a copy of the report is sent to 
the State Tuberculosis Commission and 
that this Commission will get in touch with 
him, as well as his family physician, in the 
very near future. 

The roentgenograms of men with a path- 
ological condition in the chest are distrib- 
uted as follows: one of the 14 by 17 inch 
films is sent to the State Selective Service 
Commission, the other with the 4 by 10 
inch film accompanied by the roentgenolo- 
gist’s report is sent to the State Tuberculo- 
sis Commission. 

Once a week the 4 by 10 inch cassettes as 
well as the 14 by 17 inch cassettes are 
cleaned. Minor repairs are made at this 
time, if necessary. Each evening before the 
dark room “team” is through, all the de- 
veloping hangers that have been used dur- 
ing the day are thoroughly washed, dried 
and hung ready for use the next day. 

We have found that by these standard 
rules and routines we are able to obtain a 
highly satisfactory type of photoroentgeno- 
gram. 
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^ EDITORIALS 


JOINT MEETING OF THE AMERICAN ROENTGEN 
RAY SOCIETY AND THE RADIOLOGICAL 
SOCIETY OF NORTH AMERICA 


F rom September 24 to 29, 1944, the 
Joint Meeting of the American Roent- 
gen Ray Society and the Radiological 
Society of North America was held at the 
Palmer House in Chicago, Illinois. There 
had been skeptics who doubted the wisdom 
and even the possibility of holding a satis- 
factory war time meeting in the face of 
such difficulties as limited food supplies, 
overtaxed transportation facilities and 
crowded hotel accommodations. The result- 
ing session is the best answer to the critics, 
for the meeting which was brought about 
by the combined efforts of the various com- 
mittees, and especially the Coordinating 
Committee, surpassed the hopes of the most 
sanguine and stilled the criticisms of the 
most cynical. 

Despite transportation problems, the at- 
tendance was large (a registration of over 
1,200) and those fortunate enough to attend 
seemed to be conscious of their privilege 
and desirous of making the most of the 
meeting denied them in 1943. 

All sessions were well attended, and dur- 
ing intermissions the Scientific and Com- 
mercial Exhibits were objects of unusual 
attention. 

The Refresher Courses, held Sunday 
afternoon and evening and every morning 
during the week day sessions, were filled 
to capacity, many of those desiring to at- 
tend being turned away. Dr. Warren W. 
Furey is to be congratulated on the variety 
of practical subjects and the excellent 
teaching talent he procured for these in- 
valuable instructional and review courses. 

Dr. Sherwood Moore, President of the 
American Roentgen Ray Society, was in 


the chair at the first general assembly, in- 
troducing Dr. J. J, Moore, President of the 
Chicago Medical Society, who welcomed 
members and guests to Chicago in a very 
generous and appropriate manner. Dr. E. 
R. Witwer, President of the Radiological 
Society of North America, and Chairman 
of the Coordinating Committee, responded 
with a few well chosen remarks. The scien- 
tific part of this program included addresses 
by Dr. Herman L. Kretschmer, President 
of the American Medical Association, 
Colonel B. R. Kirklin, representing Major 
General Kirk, the Surgeon General of the 
Army, and Lieutenant Commander Robert 
K. Arbuckle representing Vice Admiral 
McIntyre, the Surgeon General of the 
Navy. 

On Tuesday morning, with Dr. Witwer 
presiding at the general assembly. Dr. Lyell 
C, Kinney of San Diego, California, was 
installed as President of the American 
Roentgen Ray Society. 

On Wednesday morning at the general 
assembly. Dr. E. R. Witwer of Detroit, 
Michigan, delivered his address as Presi- 
ent of the Radiological Society of North 
America. 

All morning assemblies were of general 
interest with suitable addresses by out- 
standing medical men. Afternoon sessions 
were in sections — Diagnosis and Therapy 
— enabling a choice of attendance at lec- 
tures of particular interest to the in- 
dividual. 

In keeping with the times and due to the 
fact that so many Society members are in 
Service, a large number of the essayists 
were members of the Armed Forces, and 


552 



VoL. 52, No. 5 . 

their subjects 'were of special interest for 
their military application or because they 
drew largely on military experience for 
their material. 

A highlight of the Joint Meeting was the 
annual memorial lecture, this year ap- 
propriately combined as the Caldwell- 
Carman Lecture, given by Dr. Lawrence 
Reynolds, Director of the Department of 
Radiology, Harper Hospital, Detroit, Mich- 
igan. Dr. Reynolds chose for his subject 
“The History of the Use of the Roentgen 
Ray in Warfare,” and he delineated the 
salient facts about the development of 
roentgen apparatus and its early and 
gradual introduction to warfare until it at- 
tained its present high efficiency and uni- 
versal use, including a discussion of the 
high voltage equipment invaluable in the 
inspection of the planes and guns produced 
in our war plants. Dr. Reynolds inter- 
spersed his lecture with lantern slides il- 
lustrating the crude equipment of the early 
days, and added to the scholarly nature of 
his address by giving the historical and 
geographic background of the early military 
campaigns in which roentgen rays were first 
used, including topographic maps and old 
photographs of actual scenes. At the con- 
clusion of his lecture. Dr. Reynolds was 
presented with a testimonial scroll by Dr. 
Witwer on behalf of the two societies. 

To those fortunate enough to be in at- 
tendance, the Annual Banquet on Thurs- 
day, September 28, was a memorable oc- 
casion. Dr. E. L. Jenkinson presided and 
Dr. Franklyn B. Snyder, President of 
Northwestern University, was the principal 
after-dinner speaker. Officers of both so- 
cieties were presented to the assemblage 
and Dr. Lewis G. Allen, of Kansas City, 
was installed as President of the Radior 
logical Society of North America. Dr. 
Clarence E. Hufford, Chairman of the Com- 
mittee on Scientific Exhibits, who with his 
coworkers collected an unusually large and 
interesting group of exhibits for the session, 
presented the awards of merit for the 
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exhibits declared most meritworthy by the 
judges. 

The First Award was given to Drs. 
Eugene P. Pendergrass, John Q. Griffith 
and Nicholas Padis, Robinette Foundation, 
Hospital of tlie University of Pennsylvania, 
Philadelphia, for their instructive and well 
presented work on “Pituitar)'^ Irradiation 
Controlled by Biologic Tests.” This is an 
important contribution to radiation ther- 
apy, eliminating much of the inaccurate 
and unpredictable from such treatment. 

The Second Award was given to Drs. 
L. L. Robbins and C. H. Hale, Massachu- 
setts General Hospital, Boston, for their 
very practical demonstration of variously 
located atelectases of the lungs. Their 
exliibit was entitled “The Roentgen Ap- 
pearance in Collapse of the Lung and its 
Subdivisions.” 

The exhibit by Paul S. Henshaw, Ph.D., 
National Cancer Institute, Bethesda, 
Maryland, entitled “Radio-leukemia” re- 
ceived the Third Award. It graphically 
showed the effect of irradiation on blood 
cells, using an irradiated mouse and a 
Geiger counter. Every radiologist, no 
doubt, felt a personal interest in this ex- 
hibit with its warning of the possibility of 
development of leukemia as the result of 
repeated casual exposure to roentgen rays 
or radium. 

Drs. Samuel G. Henderson and Louise S. 
Sherman, Elizabeth Steel Magee Hospital, 
Pittsburgh, earned First Honorable Men- 
tion for a beautiful demonstration of the 
“Roentgen Anatomy of the Skull in the 
Newborn Infant.” 

Dr. Robert B. Taft, Charleston, South 
Carolina, had an interesting exhibit on 
“Radium Contamination of Film Boxes” 
which gave him Second Honorable Men- 
tion, and should give him heart-felt thanks 
from harried roentgenologists as well as 
producers of roentgen films. 

Commander Carleton B. Peirce and his 
group of officers from the Royal Canadian 
Navy received Third Honorable Mention 
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for their exhibit on “Arthrography of the 
Knee,” showing interesting conditions re- 
vealed by pneumography. 

The judges must have had a difficult time 
in arriving at their decision for most of the 
exhibits had special attraction because of 
completeness and timeliness of subject. 

Thirty manufacturers expressed their in- 
terest in the meeting by being represented 
in the Commercial Exhibit. Their displays 
were the finest seen at any radiological 
meeting, and much of interest and educa- 
tional value was shown. 

The members and guests who attended 
the Joint Meeting owe a debt of gratitude 
to the officers and committees for their 


courage, foresight and tireless industry in 
overcoming so many difficulties a:nd pro- 
viding such an enjoyable and profitable 
session. Thanks also are due to those who 
took time out of their busy practice to pre- 
pare papers and exhibits for the scientific 
program. 

The Palmer House and its personnel also 
deserve the thanks and gratitude of the 
Joint Meeting for their efficiency under 
war time difficulties. Their efforts con- 
tributed greatly to the smooth running of 
all phases of the meeting which will be a 
memorable one. 

E. W. Hall 
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FREDERICK 

1884 - 

martin, Manager of 
Kodak Division of the Eastman 

dlSnn Rochester, New York, 

n ne ^944, at the age of fifty- 

me, after many months of illness. He was 

P^nnsvl^"™^!!" '^^4, in Philadelphia, 

tioran^^i!'^- obtained his educa- 
on and early business training. He became 


c. MARTIN 
1944 

interested m photography, particularly in 
the color processes then in use, and in 1914 
he associated himself with the Hess-Ives 
Corporation, a Philadelphia photographic 
research firm While with that organization 
Mr. Martin had the opportunity to become 
closely acquainted with commercial photog- 
raphy, especially photoengraving. This 
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knowledge later helped him to maintain 
high standards of reproduction in the pub- 
lications of the Kodak Medical Division. 

Mr. Martin became associated with the 
Eastman Kodak Company November 8, 
1916, and was first employed in the Photo- 
graphic Department of the Kodak Research 
Laboratories at Rochester, New York. 
During World War I he was an instructor 
in the Army School of Aerial Photography 
which was located in Kodak Park. He be- 
came increasingly interested in roent- 
genography and he began a period of work 
in the X-ray Department of the Kodak 
Research Laboratories. From there, in 
1920, he went to the Sales Department at 
Kodak Office and was appointed Assistant 
Manager of the Medical Division a short 
time afterward. He was made Manager of 
the Division in November, 1929, a position 
which he held until his death. 

Mr. Martin was unsparing in the em- 
ployment of his knowledge, understanding 


and energy, both in directing the work of his 
sales force and in carrying on his own busi- 
ness contacts. His pleasant personality, 
keen sense of humor, and helpful guidance 
in technical matters earned for him the 
friendship and esteem of radiologists and 
his colleagues among roentgen-ray equip- 
ment manufacturers throughout the coun- 
try. Continual study made him responsible 
for many technical developments in the 
roentgen-ray field, such as improvements in 
film usefulness, standardization of process- 
ing room procedures and design of acces- 
sories. 

Mr., Martin was a faithful attendant at 
the various radiological meetings where he 
was always most welcome both because of 
his congenial personality and for his many 
helpful suggestions to radiologists in solving 
their problems. Mr. Martin’s death is a 
distinct loss to radiology and his place will 
not be an easy one to fill. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 

AND NEWS ITEMS 

hems for this section solicited p'omptly after the events to which they refer. 

meetings of roentgen societies* 


United States of America 

American Roentgen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting: 1945, to be an- 
nounced. 

American College of Radiology 
Secretary, Mac F. Cabal, 540 N. Michigan Ave., Chicago, 
111 . 

Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. 

Arkansas Radiological Society 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Radiological Society of North America 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1945, to be announced. 
Radiological Section, Baltimore Medical Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on Radiology, California Medical Association 
Secretary, Dr. Earl R. Miller, University of California 
Hospital, San Francisco, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, 111. 

Radiological Section, Los Angeles County Medical 
Association 

Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Association 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N. Y. Meets monthly on fourth Tuesday, October to April. 
Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
Secretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 12, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 
Cincinnati Radiological Society 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiological Society 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio. Meets at 6:30 p.m. at Allerton Hotel 
on fourth Monday each month,October to April,inclusive. 
Dallas-Fort Worth Roentgen Study Club 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meetings held in Dallas on odd months 
and in Fort Worth on even months, on third Monday, 
at 7:30 P.M. 

Denver Radiological Club 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Secretaries of Societies not here listed are requested to 


Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Detroit Roentgen Ray and Radium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Acting Secretary, Dr. Waiter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 

Georgia Radiological Society 
Secretary, Dr. James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 

Radiological Society of Kansas City 

Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

Illinois Radiological Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, III. Meets three times a year. 

Indiana Roentgen Society 

Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meeting held the second Sunday in May 
annually. 

Kentucky Radiological Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 

Secretary, Dr. Marcus Wiener, i430-48th St., Brooklyn, 
N. y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 P.M. 

Louisiana Radiological Society 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota Radiological Society 

Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiological Society 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 

Secretary, Dr. George Levene, Massachusetts Memorial ' 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Radiological Society of New Jersey 
Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Roentgen Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

:nd the necessary information to the Editor. 
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North Dakota Radiological Society 

Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 
Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. 

Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 
Philadelphia Roentgen Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

Pittsburgh Roentgen Society 
Secretary, Dr. L. M. J. Freedman, 4800 Friendship Ave. 
Meets second Wednesday each month, 4:30 p.m., October 
to June, Pittsburgh Academy of Medicine. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 
Rocky Mountain Radiological Society 

Secretary Dr.A.M. Popma,22oN. FirstSt., Boise, Idaho. 
St. Louis Society of Radiologists 

Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, _ except 
June, July, August, and September, at a place designated 
by the president. 

San Diego Roentgen Society 
Secretary, Dr. Henry L. JafFe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco Radiological Society 
Secretary, Dr. Martha Mottram, 450 Sutter St., San 
Francisco. Meets monthly on third Thursday at 7:45 
P.M., first six months of year at Toland Hall, University 
of California Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

Shreveport Radiological Club 

Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 P.M., September to May inclusive. 

South Carolina X-Ray Society 

Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

Tennessee Radiological Society 
Secretary, Dr. J. M. Fr^re, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

Texas Radiological Society 

Secretary, Dr. Asa E. Seeds, Baylor Hospital, Dallas, 
Texas. Next annual meeting. Temple, Texas, January 17, 
1945 - 

University OF Michigan Department of Roentgen- 
ology Staff Meeting 

Meets each Monday evening from September to June, 
at 7 P.M. at University Hospital. 

University of Wisconsin Radiological Conference 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 p.m.. 
Room 301, Service Memorial Institute. 

Virginia Radiological Society 
Secretary, Dr. E. L. Flanagan, 1 16 E, Franklin St., 
Richmond, Va. Meets annually in October. 

Washington State Radiological Society 
Secretary, Dr. Thomas Carlile, 1115 Terry St., Seattle. 
Meets fourth Monday each month, October through May, 
College Club, Seattle. 


X-RAY Study Club of San Francisco 

Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs- 
day. 

Cuba 

SociEDAD DE RADIOLOGfA Y FiSIOTERAPIA DE CuBA 

President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

British Empire 

British Institute of Radiology Incorporated with 
THE Rontgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets on the third Friday of each month at 4:45 p.m. 
at the Royal Society of Medicine i, Wimpole St., Lon- 
don, W. I. 

Faculty or Radiologists 

Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. i 
England. 

Section of Radiology and Medical Electricity, Aus. 

TRALASIAN MeDICAL CONGRESS 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meefs 
monthly from March to November inclusive. 

Canadian Association of Radiologists 
Secretary, Dr, A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South America 
SociEDAD Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

Continental Europe 

SociEDAD Espanola DE Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

Societe Suisse de Radiologie (Schweizerische R6nt- 
gen-Gesellschaft) 

Secretary for French language. Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary For German language. Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Mcller, Str. Banul M&r&cine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad: 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 

Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 
Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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MECHANISM OF DEGLUTITION 
To THE Editor: 

In a recent number of this Journal* 
was published an abstract of an article in 
which the ability of a man to swallow while 
standing on his head was ascribed as being 
due to “suction.” 

During 1941 we prepared a cinefluoro- 
graphic film on the mechanism of degluti- 
tion. When we came to the part in which we 
wanted to demonstrate the peristaltic ac- 
tion of the human esophagus, we arranged 
a stand above the fluorographic machine so 
that the subject could hang his head and 
body downward in front of the screen, sup- 
ported by his legs on top. The fluid to be 
swallowed was placed in a glass on a low 
table below the edge of the screen and 
drawn into the mouth through straws. This 
was tried by a large number of interns and 
nurses in addition to the laboratory person- 
nel and some general by-standers. It was 
found that everyone who tried could do it. 
Finally two intern-volunteers, who were 
chosen primaril}'’ because of their slight 
stature and thin chest measurements, were 
photographed in the act. Figure 2, is a print 
from the resulting movie. 

It was found necessary to use an unusual 
projection angle in order to get the shadow 
of the esophagus well away from the spine 
and the great vessels. In this print, the 
body is somewhat inclined and the direc- 
tion of the beam through the body is postero- 
anterior and right-to-left oblique. The left 
side of the chest is against the screen. It was 
found that in carrying the heavy barium 
mixture upward, the motion of the esopha- 
gus was much more than the usual fluoro- 
scopic image would lead anyone to expect 
and that in any other position tried, some 
part of the course was obscured. 

The man drew the barium mixture into 
his mouth by extending the rigid jaw 
structure and withdrawing the tongue to 
produce a potential space into which atmos- 

* Robinson, T. A. A note on the mechanism of deglutition. 
RnV. y. Radiol., 1942, /j, 209-210. Abs. in Am. J. Roentgenol. & 
R.to. Therapy, August, 1944, 230. 


pheric pressure pushed the fluid. He then 
reversed the process and, by means of the 
usual muscular contractions, projected the 
fluid into the lower end (i.e., normally the 
upper end) of the esophagus. At this point 
it formed a bolus which was then carried 
upward by a peristaltic wave and de- 



Fig. I. 


posited more or less completely in the 
stomach. In the case of the- man, usually a 
small amount of the fluid ran back and was 
picked up by the succeeding wave. 

Quadrupeds normally drink with the 
cardiac end of the stomach higher than the 
mouth. A cat, having had much more prac- 
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tice of course, put on a better demonstra- 
tion than the man. The cat used no suction 
whatever, but employed a two-stroke-cycle 
reciprocating mechanism of the jaw, tongue 
and throat muscles. The cat threw a large 
drop of the fluid to the back of his mouth 
witn a™quick flip of his tongue and forced 



Fig. 2. 

it into the lower end of the esophagus by 
the same swallowing mechanism as the 
human. This was done very quickly and 
very rapidly. The drops collected in the 
lower end of the esophagus which served 
as reservoir and was partially filled at all 
times while the animal was drinking. 


Peristaltic waves originated about midway 
of this “reservoir” and each carried a large, 
clear bolus up to the stomach. The rate of 
travel was quite slow and quite non-uniform; 
they were timed all the way from five to 
eight seconds. Usually the wave slowed 
down, sometimes coming practically to a 
stop, when the leading end of the bolus 
encountered the cardiac sphincter, then it 
would speed up again and the bolus dis- 
appear into the stomach. At rare intervals 
some of the fluid would escape through the 
wave constriction and run back down the 
esophagus, in which case it always ran all 
of the way back to the “reservoir.” There 
never appeared to be more than one wave 
in motion at a time; this in contrast to the 
human. 

The man finally emptied his esophagus 
by a series of little peristaltic waves which 
ran up in quick succession, after he finished 
swallowing. The cat put a final touch to his 
meal by raising his head, stretching his 
neck and giving one last strong gulp, evi- 
dently with great satisfaction. 

Two prints from the moving picture film 
are shown. In Figure i are to be noted 
the “reservoir,” the clear bolus, and the 
partially filled stomach. In Figure 2, the 
esophagus appears partially filled through- 
out its length, as the waves succeed each 
other very closely and are not so clear-cut. 
It is to be noted also that the change from 
one frame to the next indicates how much 
faster the waves are travelling. 

Department of Radiology 
Harper Hospital 
Detroit, Mich. 

K. E. Corrigan 

H. S. Hayden 

■ UROLOGY AWARD 

The American Urological Association of- 
fers an annual award “not to exceed $ 500 ” 
for an essay (or essays) on the result of 
some specific clinical or laboratory research 
in Urology. The amount of the prize is 
based on the merits of the work presented, 
and if the Committee on Scientific Re- 
search deem none of the oflerings worthy. 
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no award will be made. Competitors shall 
be limited to residents in urology in recog- 
nized hospitals and to urologists who have 
been in such specific practice for not more 
than five years. All interested should write 
the Secretary for full particulars. 

The selected essay (or essays) will appear 
on the program of the forthcoming June 
meeting of the American Urological As- 
sociation. 

Essays must be in the hands of the Secre- 
tary, Dr. Thomas D. Moore, 899 Madison 
Avenue, Memphis, Tennessee, on or before 
March 15, 1945. 

Miley B. Wesson, Chairman 
Committee on Scientific Research 

DIRECTORY OF MEDICAL 
SPECIALISTS 

The biographic data of the first two edi- 
tions of the Directory of Medical Specialists 
included only positions (internships, resi- 
dencies, or assistantships) held during the 
course of training of men up to the time of 
their certification by the American Boards, 
and hospital and medical school staff posi- 
tions then currently held. 

It is desired to extend these data in the 
Third Edition to include all formal hospital 
and medical school appointments, with 
dates held, even though now resigned, as 
well as records of all military service in- 
cluding commissions and dates, either in 
World War i, peace-time in the Reserve 
forces, or in the present war. 

Thus, a chronologically complete sketch 
of a Diplomate’s entire career is to be in- 
cluded in this Third Edition of the Direc- 
tory. 

Membership or fellowship in national or 
sectional (not local) special societies, and 
national general societies with offices held, 
and dates, in any of these, should be re- 
ported. 

Membership in recognized international 
medical societies may be included, but 
honorary or other membership in foreign 
medical societies should not be reported. 

Reference to the Second Edition (1942) 
of the Directory may be made for lists of 


medical societies to be included in one’s 
biographic sketch. 

Families or secretaries of men absent in , 
military service are asked to complete or 
correct previous listings or new forms now 
being mailed to those eligible for inclusion 
in tlie Directory. Only those certified by an 
official American Board can be included, 
and there is no charge for this listing. 

The foregoing notice is published in re- 
sponse to many inquiries, to assist those 
certified by the American Board who are 
now engaged in correcting their previous 
listings, or preparing new sketches for the 
Third Edition of the Directory to be pub- 
lished early in 1945. 

Communications should be addressed to 
the Directory of Medical Specialists, 919 
North Michigan Avenue, Chicago ii, 
Illinois. 

COMMERCIAL EXHIBIT 

The Commercial Exhibit, which was a 
prominent part of the Joint Meeting of the 
American Roentgen Ray Society and the 
Radiological Society of North America, 
held at the Palmer House, Chicago, Illi- 
nois, September 24-29, 1944, was an out- 
standing one both from the point of view of 
the number of exliibits and general at- 
tractiveness of the displays, as well as the 
various types of equipment shown. Fifty- 
eight booths were occupied by thirty ex- 
hibitors. The exhibits shown included many 
types of roentgen-ray equipment, and 
drugs and accessories used by radiologists, 
radium supplies, and books and journals of 
interest to radiologists. Intermissions were 
arranged each day of the meeting to give 
all those in attendance an. opportunity to 
view the exhibits. At these times the exhibit 
floor was crowded but at many other times 
during the day the large number of radiolo- 
gists seen in the various booths in earnest 
conversation with the manufacturers’ repre- 
sentatives was proof that radiologists 
welcomed this opportunity for personal 
contact with the manufacturers after such 
a lack for two years due to the cancellation 
of the meetings of both Societies in 1943. 
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Those having to do with the arrangements 
of the Joint Meeting of the American 
Roentgen Ray Society and the Radiological 
Society are most appreciative of the in- 
terest shown by the manufacturers and 
herewith extend their thanks to those who 
participated and who added so greatly to 
the success of the meeting. 

The following were represented in the 
Commercial Exhibit: Ansco, Binghamton, 
New York; Buck X-Ograph Company^ St. 
Louis, Missouri; Canadian Radium C? 
Uranium Corporation^ New York; E. I. du 
Pont de Nemours & Company^ Wilming- 
ton, Delaware; Eastman Kodak Company ^ 
Rochester, New York, Eureka X-Ray Cor- 
po7'atio72^ Chicago, Illinois; Ge77e7'al Elect7'ic 
X-Ray Co7p07-ationy Chicago, Illinois; 
Kelley-Koett Ma7jufactu7'i77g Co77ipa77y^ Cov- 
ington, Kentucky; Lea & Febige7\ Phila- 
delphia, Pennsylvania; Liebel-Flarshei777 
Company^ Cincinnati, Ohio; Machlett Labo- 
7’ato7'ies, Springdale, Connecticut; F. Mat- 
te7'n Ma7iufactu7'ing Co7npany, Chicago, 
Illinois; Medical Bureau^ Chicago, Illinois; 
National Synthetics., New York, New York; 
Newman X-Ray Co7po7'atio77^ Aurora, Illi- 
nois; No7‘th Ame7‘ica77 Philips Compa77yy 
New York, New York; Pako Co7po7'ation, 
Minneapolis, Minnesota; Picker X-Ray 
Corpo7'ationy New York, New York; Powe7's 
X-Ray P7'oducts Co777pa77yy Glen Cove, New 
York; Radiology, Detroit, Michigan; Radi- 
um Chemical Co7npany, New York, New 
York; Sche7'ing Co7poratio77, Bloomfield, 


New Jersey; Sola Elect7-ic Co7npa77y, Chi- 
cago, Illinois: Standa7'd X-Ray Co777pany, 
Chicago, Illinois; Cha7‘les C Tho777as, Spring- 
field, Illinois; Victoi'een I77st7'ume7it Co 7 n- 
pa77y, Cleveland, Ohio; Westinghouse Elec- 
t7'ic C? Ma77ufactu7'mg Co7npa77y, Pittsburgh, 
Pennsylvania, Whithrop Clmnical Co7n- 
pa7iy. New York, New York; Wolf X-Ray 
p7-od7icts. New Yoik, New York; Year Book 
Publishe7's, Chicago, Illinois. 

NEW OFFICERS 

The following officers of the American 
Roentgen Ray Society were elected for 
1944-1945 at an executive session of the 
Society held during the Joint Meeting of 
the American Roentgen Ray Society and 
the Radiological Society of North America 
held at the Palmer House, Chicago, Illinois, 
September 24-29, 1944: P7'esident-elect: Dr. 
Ross Golden, New York; First Vice- 
P7'esident: Dr. Raymond C. Beeler, In- 
dianapolis; Seco77d Vice-P7'esid€nt: Com- 
mander Harold W. Jacox, M.C., U.S.N.R.; 
Sec7‘eta7y: Dr. H. Dabney Kerr (re-elected), 
Iowa City, Iowa; T7-easu7'er: ‘Dr. J. B. 
Edwards (re-elected), Leonia, N. J.; Uis- 
to7’ia77: Dr. Ramsay Spillman (re-elected). 
New York; Chai7'777a77 of Executive Council: 
Dr. J. C. Dickinson, Tampa, Florida; New 
Member of the Executive Cou77cil: Dr. Harry 
M. Weber, Rochester, Minnesota. Dr. Lyell 
C. Kinney, San Diego, assumed the office of 
Preside77t. 
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SIMPLE METHOD FOR STUDY OF THE COLON 
IN THE PRESENCE OF A COLOSTOMY 

By LIEUTENANT COLONEL ROBERT C. PENDERGRASS 
Medical Corps, Army of the United States 
and 

CAPTAIN FREDERICK W. COOPER, JR. 

Medical Corps, Army of the United States 


T he generally accepted therapy of per- 
forming a colostomy for wounds of the 
large bowel has brought an increasing num- 
ber of these cases under observation. The 
evaluation of the condition of the lower seg- 
ment of bowel by roentgenographic and sig- 
moidoscopic examination is difficult unless 
the stoma of the colostomy is effectively 
plugged. With injection of barium, the rec- 
tum and colon cannot be well distended due 
to rapid escape of the enema through the 
colostomy. Not .only is unsatisfactory 
visualization obtained but escape of the 
barium upon the abdominal wall may mask 
the outline of the colon. Soiling of the ab- 
dominal wall, dressings and roentgen table 
usually results. Similarly, if the stoma is al- 


lowed to remain open, the distal portion of 
the bowel cannot be distended with air to 
facilitate sigmoidoscopy. 

Rubber bulbs, such as those used in 
Asepto syringes, may be obtained in a 
variety of sizes. The neck of the bulb is in- 




Fig. 2. Distal colon well filled. Colostomy plugged. 

serted into the colostomy stoma and the 
bulb strapped down firmly with adhesive 
prior to roentgenographic or sigmoido- 
scopic examination. 

Figure i shows spilling of barium over 
the abdominal wall without use of the 
colostomy plug. Figure 1, same patient, 
shows effective plugging of the colostomy 
opening by, the rubber bulb and a well-filled 
distal colon. The bullet which perforated 
the lower bowel is seen overlying the left 
acetabulum. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 

HEAD 

List, Carl Felix, Osteochondromas arising 

from the base of the skull. Surg., Gynec. Cf 

ObsL, April, 1943, 76, 480-492. 

Intracranial tumors of cartilaginous structure 
are among the most unusual types of neoplasm 
encountered by the neurologic surgeon. The 
osteochondromas arising from the base of the 
skull exhibit a characteristic anatomical and 
clinical picture. In view of the rare occurrence 
of the basal osteochondroma as many observa- 
tions as possible were utilized in this study. The 
illustrative case histories which are presented 
are divided into two groups: (l) primarily intra- 
cranial osteochondromas, arising from the 
sphenoid bone (5 cases), and (2) primarily 
extracranial osteochondromas of the ethmoidal 
or sphenoidal region with secondary intra- 
cranial extension (2 cases). 

Anatomical and Pathogenetic Considerations . 

1. The base of the skull is a preferential 
location of osteochondromas. 

2. The sphenoid and ethmoid are preferential 
sites of osteochondromas. 

3. These lesions develop apparently from 
cartilaginous rests of the primordial 
cranium. 

4. It is interesting that chordomas are found 
in a location similar to that of osteochon- 
dromas, viz., at the junction of the basi- 
sphenoid with the occiput. 

Clinical and Tiiagnostic Considerations. 

1 . Incidence and duration of symptoms. 
These neoplasms usually become clinically 
manifest in young adults, between the 
ages of twenty and thirty. Their rate of 
growth is slow so a clinical course over ten 
or even twenty years is not unusual. 

2. Neurologic symptomatology. The intra- 
cranial osteochondroma of the sphenoid 
produces a characteristic clinical syn- 
drome. As a result of the paraseller loca- 
tion of the lesion, the structures in the wall 
of the cavernous sinus are affected at an 
early stage. Primarily extracranial osteo- 
chondromas of the ethmoidal or sphe- 


noidal regions produce neurologic signs 
only in the later phases of the disease. 

3. Roentgenographic signs. The presence of 
basal osteochondromas is revealed by 
localized erosion of bone combined with 
dense calcifications in the tumor. Intra- 
cranial sphenoidal osteochondromas pro- 
duce more or less marked parasellar ero- 
sion, Ethmoidal osteochondromas may 
destroy ethmoidal bones, the floor of the 
anterior fossa, and the medial wall of the 
orbit. Calcifications in osteochondromas 
are either arranged in coarse flakes or 
they may be so dense as to simulate cancel- 
lous bone thus outlining the entire tumor 
mass. 

4. Differential diagnosis: (i) aneurysm of the 
internal carotid artery; (2) parasellar 
meningiomas; (3) craniopharyngiomas; 
(4) chordomas. 

Treatment and Prognosis. Since osteochon- 
dromas do not respond to irradiation, surgical 
treatment is the only promising form of therapy. 
Since most intracranial osteochondromas must 
be removed piecemeal, their extirpation may be 
incomplete and hence a recurrence is likely to 
develop eventually. The postoperative period 
of survival may be a long one unless the neo- 
plasm has sarcomatous propensities . — Mary 
Frances Vastine. 

Hawes, Lloyd E., and Meade, Sedgwick. 

Posterior displacement of the calcified pineal 

in subtentorial brain tumors. Radiology, 

April, 1943, 40, 367-370. 

Generally displacement of the calcified pineal 
gland can be relied on in the localization of 
brain tumor. If the gland is displaced upward 
the tumor is beneath it, etc. But the authors 
have seen 3 cases in which the patients had sub- 
tentorial (posterior fossa) tumors but the pineal 
gland was shifted backward. These cases are 
described and illustrated with a roentgenogram 
and a diagram of the ventricular system show- 
ing the probable cause of the paradoxical dis- 
placement. It is due to an internal hydrocepha- 
lus caused by obstruction of the outflow of the 
spinal fluid through the aqueduct. This results 
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in distention of the third ventricle which 
pushes the pineal gland backward. — Audrey G. 
Morga7r. 

Burrows, Harold, Cave, A. J. E., and Par- 
BURY, K. Radiographical comparison of the 
pituitary fossa in male and female whites and 
Negroes. Brit. J. Radiol..^ March. 1943, /d, 
87-89. 

A roentgenological study of 100 pituitary fos- 
sae was made under identical conditions so 
that the results were comparable. The outlines 
of the fossae in the median sagittal plane were 
obtained. Fifty of the skulls were from African 
Negroes from known localities and 50 were 
skulls of white persons from an old London 
cemetery. Tables giving details of the results 
and silhouettes of white and black, male and 
female fossae are given. The male fossa was 
found to be larger than the female; in an exami- 
nation of various animal species the reverse was 
found to be true. The fossa was larger in the 
Europeans than in the Africans. There were 
great individual variations in the size and shape 
of the fossae. This is probably due to anthropo- 
logical and racial factors and a further study 
should be made of the subject. — Audrey G. 
Morgan. 

Griffin, Ernest P., Gianturco, Cesare, and 
Goldberg, Solomon. A stereoscopic method 
for the localization of intraorbital foreign 
bodies. Radiology, April, 1943, 40, 371-374. 

The usual methods of localization of for- 
eign bodies in the eye are satisfactory in the 
hands of experts but complicated and difficult 
for roentgenologists who do not have much 
practice. A simple method for localizing such 
foreign bodies is described which can be used 
by any roentgenologist. The apparatus used is 
a localizer and a roentgen visible artificial eye. 
They are described and illustrated. The local- 
izer consists of a base with a vertical mast to 
which the artificial eye can be fixed. The patient 
lies prone on the table with his chin slightly 
raised by a small pillow and a film of the in- 
jured eye is made. The patient then slides down 
from the table and the artificial eye placed in 
the position of the injured eye. Two stereoscopic 
films are then taken with low voltage. This 
gives two stereoscopic films of the orbit and 
foreign body on which the stereoscopic shadow 
of the artificial eye will also be cast. After 
processing, the films are placed in the stereo- 


scope and the position of the foreign body de- 
termined by direct visual observation. 

The artificial eye is made for the average size 
of the human eyeball; as this varies little the 
method is vety accurate except that caution 
should be exercised in examining the eyes of 
children and in conditions which are known 
to cause changes in the axial length of the eye. 
A necessary condition to the successful use of 
the method is the possession of good stereo- 
scopic vision by the roentgenologist and oph- 
thalmologist. — Audrey G. Morgan. 

NECK AND CHEST 

Robinson, David W., and Harless, Morris. 

Papillary cystadenoma lymphomatosum of 

the parotid gland. Surg., Gynec. & Obst., 

April, 1943, 76, 449-452- 

The authors report 4 cases of papillary cyst- 
adenoma lymphomatosum (adenolymphoma or 
onkocytoma) of the parotid gland, making a 
total of 71 which have been described in the 
literature. 

This tumor is a well encapsulated structure 
which occurs in salivary tissue, usually the 
parotid gland. It has a firm fibrous capsule. The 
nodular mass is round, oval, coarsely lobulated, 
or bosselated and is moderately firm but cuts 
with ease, revealing a cut surface smooth or 
finely granular with numerous small cystic 
spaces. 

There are multiple theories as to the origin of 
this tumor. Many consider that the cyst is of 
branchiogenic origin. Another popular belief is 
that the lymphoid tissue of the preauricular 
node blends with a parotid lobule, the resulting 
mixture being separate from the parotid itself. 

Papillary cystadenoma lymphomatosum oc- 
curs chiefly in men of the fifth and sixth decades. 
The tumor involves most often the lower pole 
of -the parotid, is slow growing, and usually 
painless. It is easy to remove. Recurrence is 
rare and radiation therapy is of no value. — 
Mary Frances Vastme. 

Haight, Cameron, and Towsley, Harry A. 

Congenital atresia of the esophagus with 

tracheoesophageal fistula. Sm'g., Gynec. 

Obst., June, 1943, 76, 672-688. 

The surgically ideal plan for the correction of 
congenital atresia of the esophagus with 
tracheo-esophageal fistula is a reconstruction of 
the continuity of the esophagus by an extra- 
pleural ligation of the fistula and an end-to-end 
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anastomosis of the esophageal segments. The 
first successful case of reconstruction of the 
esophagus by this plan is presented. The factors 
pertaining to operative correction of the 
anomaly and experiences in a series of 15 cases 
are discussed. 

Roenlgenogt-aphic Obsermtions concerning 

Operability. 

I. A liquid radiopaque material is used to 
determine the level of obstruction of the upper 
esophageal segment. Iodized oil should be 
employed instead of a barium suspension as the 
barium may cause serious pulmonary complica- 
tions if it gains entrance into the bronchi. 

1. The oil is administered under roentgeno- 
scopic control as it is advisable to limit the 
amount so that it will not overflow into the 
trachea. 

3. At the conclusion of the examination, the 
retained oil in the upper esophageal segment is 
aspirated through a catheter. 

4. The blind end of the dilated upper esopha- 
geal segment is usually found at a level between 
the first and third dorsal vertebrae. As seen 
fiuoroscopically, the upper esophageal segment 
is not a fixed structure but undergoes a vertical 
excursion during respiration. 

5. The presence of air in the stomach is 
indicative of a communication between the 
trachea and the lower esophageal segment. Al- 
though the failure to visualize air in the 
stomach suggests the absence of a tracheo- 
esophageal fistula, this fact is not necessarily 
true. — Mary Frances Vastine. 

MISCELLANEOUS 

Paterson, Edith. A comparison of the action 

of X and gamma rays on fibroblasts. Part ii. 

Brit. y. Radiol., Oct., 194a, ly, 302-306. 

Previous work on this problem has shown 
that when fibroblast cultures were irradiated 
on glass coverslips there was no qualitative dif- 
ference in the action of roentgen and gamma 
rays. There was a quantitative difference. 
Roentgen rays were found to be more lethal 
than gamma rays. This article deals with experi- 
ments made to determine whether this differ- 
ence was due to the atomic weight of the silicon 
m the glass coverslips. Tests were made with 
coverslips of heavy materials (gold, lead, glass) 
and light materials (polystyrene derivatives, 
paraffin). It was found that on all the heav}"" 
materials the action of roentgen rays was more 


lethal than that of gamma rays but that there 
was no significant difference in the action of the 
two kinds of rays on the light materials. It 
would seem therefore that the action of roent- 
gen rays is influenced by the atomic weight of 
the material in immediate contact with the cells 
and that this difference is due to the fact that 
the heavier substances have a greater secondary 
emission of electrons. — Audrey G. Morgan. 

Goodrich, James P. Experimental modifica- 
tion of radiosensitivity of embryonic cells. 

Radiology, Feb., 1943, 40, 179-187. 

Experiments in modifying the radiosensitiv- 
ity of the eggs of the grasshopper by tempera- 
ture and dehydration were made at the State 
University of Iowa, Iowa City. The method of 
the experiments is described and graphs given 
showing the details of the results. 

These eggs when kept at a constant tempera- 
ture of 25° C. develop for approximately 
twenty-one days (prediapause period) at the 
end of which time they enter a period of devel- 
opmental block (diapause). If they are then 
placed at a low temperature (10° C.) for two to 
three months, on return to a temperature of 
25° C. they will undergo further development 
(postdiapause) and hatch about the eighteenth 
day. The effect of low temperature was to de- 
crease sensitivity before the third day of pre- 
diapause development and to increase it during 
the remainder of prediapause and the first two 
days of postdiapause. Dehydration caused an 
increase in sensitivity before the fifth day of 
prediapause and a decrease during the re- 
mainder of prediapause and on the second day 
postdiapause. 

So far as is known the only common effects 
of low temperature and dehydration are inhibi- 
tion of development and reduction in rate of 
oxygen consumption. These effects are evi- 
dently due to a specific action of temperature 
and dehydration on the cells and it is obvious 
from the different effects of the two agents that 
they do not act in the same way. It is possible 
that low temperature changes the oxidative 
mechanisms while dehydration may cause 
changes in the osmotic relations of the cells to 
the fluids in which they are bathed. 

The present experiments show that radio- 
sensitivity of cells may be changed in opposite 
directions by the same agent at different stages 
of their development. Further experiments 
along this line should yield greater understand- 
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ing of the processes involved in the radiosensi- 
tiveness of cells. — Audrey G. Morgan. 

Gray, L. H., and Read, John. The effect of 
ionizing radiations on the broad bean root. 
Part IV. The lethal effect of alpha radiations. 
Brit. J. Radiol., Nov., 194a, 75, 320-336. 

This is a continuation of a series of investiga- 
tions of the effect of different kinds of radiation 
on the broad bean root. The method of experi- 
ment is described and the mathematical for- 
mulae used in the calculations given, together 
with graphs and tables showing the details of 
the results. 

The bean roots were immersed in water con- 
taining dissolved radon. Two minutes after im- 
mersion half the equilibrium value is reached. 
At equilibrium the concentration of radon in 
the bean root is the same as that in the sur- 
rounding solution. The radon atoms show a 
marked tendency to accumulate on the surface 
of the root. 

It was found that alpha radiation is about as 
effective as neutron radiation in killing the 
broad bean root and about 9 times as effective 
as gamma radiation. — Audrey G. Morgan. 

Bisgard, J. Dewey, Hunt, Howard B., 
Neely, Orvis A., and Scott, Paul. Experi- 
mental studies of the mechanism of action of 
x-ray therapy upon infection. Radiology, 
Dec., 1942, jp, 691-696. 

The authors report experiments on rabbits 
which show that roentgen irradiation brings 
about a large reduction in the mortality from 
toxemia to bacterial origin and that this effect 
is apparently produced by the liberation of an 
antitoxic factor. Rabbits were infected with 
Escherichia coli of low virulence so that large 
doses had to be given. Irradiation after inocula- 
tion had no effect, as all the animals died within 
five hours as did the controls. But when irradia- 
tion was given at intervals before inoculation 
varying from sixteen weeks to twenty-four hours 
it was found that a considerable degree of pro- 
tection against an otherwise lethal culture was 
provided. The protective factor was present in 
twenty-four hours, reached its maximum at 
forty-eight hours and had completely disap- 
peared in seven days as there were no survivors 
among the animals irradiated more than seven 
days before inoculation. 

Injection of peritoneal fluid from the irradi- 
ated animals into other rabbits protected them 


from peritonitis and the blood serum also had 
this protective action, indicating that the 
antitoxic factor resulting from irradiation was 
present in the blood. It may be that protective 
substances are liberated by breaking down of 
leukocytes. 

The cultures used contained a lethal dose of 
toxin at the time of injection so that the pro- 
duction of further toxin by growth of the bac- 
teria in the peritoneal cavity was not necessary 
to cause death. This explains the failure of sulfa 
drugs in these cases as they are only bacterio- 
static agents. 

In the discussion Dr. Kelly said that he hoped 
the work of Dr. Bisgard would reduce the use of 
extensive debridement and amputation during 
the acute toxic stage of gas gangrene and give 
place to the use of roentgen treatment. It is the 
toxemia that kills and not the local disease. As 
roentgen rays affect toxemia and the sulfa drugs 
do not it is evident that the former is to be pre- 
ferred. 

Dr. Lockwood disagreed with the conclusion 
that this work proved the value of the routine 
use of roentgen therapy in the treatment of es- 
tablished infections. He said Dr. Bisgard’s ex- 
perimental lesions were quite different from an 
established invasive infection. — Audrey G. 
Morgan. 

Evans, T. C., Slaughter, J. C., Little, E. P., 
and Failla, G. Influence of the medium on 
radiation injury of sperm. Radiology, Dec., 
1942, JP, 663-680. 

Experiments in the irradiation of sperm of 
the sea urchin {Arbacia punctata) and the ma- 
rine worm Nereis are described and tables and 
graphs given showing the influence of dosage, 
time and the medium on the injury done to the 
sperm. As the dosage of radiation is increased 
fewer sperm in a suspension are capable of fer- 
tilizing eggs. This change takes place immedi- 
ately after irradiation. Also with the lapse of 
time the number of sperm capable of fertilizing 
eggs decreases. Also sperm irradiated in the 
seminal fluid are very resistant to irradiation 
while with increasing dilution with sea water 
the radiosensitiveness increases, though it has 
not been proved that the increase in radiosensi- 
tiveness is proportional to the amount of dilu- 
tion. 

It was found that when Nereis sperm and 
Arabacia sperm were mixed each seemed to af- 
ford a certain degree of protection to the other 
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against the action of irradiation. Protection was 
also afforded by the addition of “egg water,” 
the supernatant fluid from the jelly surrounding 
the Arbacia egg; also by egg albumin, gelatine, 
gum arable, glycyl-glycine and glycine. 

Both the effect of the dilution and the pro- 
tective action of these substances may be ex- 
plained on the assumption that irradiation 
acts indirectly on the sperm through the influ- 
ence of activated water molecules. The protec- 
tive substances protect by deflecting the action 
of these activated water molecules from the 
sperm to the substances in question. Experi- 
ments seemed to show that the hydrogen 
peroxide produced in irradiated water had little 
effect on the inhibition of the fertilizing capac- 
ity of the sperm. But another effect of irradia- 
tion, namely the delay in cleavage time of the 
eggs fertilized with the irradiated sperm seems 
to be caused directly by the action of the irra- 
diation on the sperm. Obviously, therefore, it 
makes a difference in considering damage 
caused by radiation what effect of the radiation 
IS taken as a measure of the damage. — Audrey 
G. Morgan. 

Rigos, Frank J. Roentgenologic irradiation in 
acute peritonitis and its effect on the cells of 
the normal peritoneal fluid in guinea-pigs. 
Radiology, Dec., 1942,^9, 681-690. 

In the experiments described in this article 
peritonitis was induced in guinea pigs by the 
introduction of colon bacilli or non-hemolytic 
streptococci. The animals were then treated by 
irradiation with the following factors: 100 kv., 
5 ma., 2 mm. aluminum filter, 20 inches (51 
cm.) distance, portal 10X7 cm., air dose 15 r 
per minute, half-value layer 3 mm. aluminum, 
arious doses were given. It was found that 
OSes of less than 100 r had little effect on the 
total cell count of the peritoneal fluid but that 
ey did cause a relative increase in the per- 
^ntage of macrophages and lymphocytes. 
OSes of 100 r or more caused an increase in the 
^cll count. Doses of 200 r or more caused 
^ ecrease in the total count with a relative in- 
crease in the percentage of macrophages. The 
macrophage as well as the heterophilic leuko- 
^^P^ble of phagocytizing bacteria. It 
wou seem that macrophages appear not as a 
esponse to bacterial invasion per se but rather 
ar action of the heterophils which 

• ^ 1 ^ ® first line of defense against invad- 

ing bacteria. 


In these experiments doses of from 50 to 100 
r had an irritant effect on the peritoneal fluid; 
doses of less than 50 r did not have any appar- 
ent effect on the cell count, and doses of more 
than 100 r had an immediate destructive action. 
Therefore it would appear that doses of 50 to 
100 r with their irritant action on the peri- 
toneal fluid may be of value in the treatment of 
peritonitis in the guinea pig. — Audrey G. Mor- 
gan. 

Mayneord, W. V. What may we expect from 
physics? Brit. J. Radiol., Oct., 1942, 75, 
286-288. 

Closer collaboration between radiologist and 
physicist is to be hoped for and expected in the 
future. Generally the physicist is supposed to be 
concerned chiefly with therapeutic radiology 
but his collaboration in diagnostic radiology is 
just as important. And entirely beyond the 
practical problems of diagnosis and treatment 
he should be concerned with fundamental bi- 
ological knowledge rather than mere technical 
advancement. 

There should be a full-time physicist on the 
staff of every center of diagnostic and therapeu- 
tic radiology. He should work side by side with 
the radiologist in the clinic and become ac- 
quainted with the actual bedside problems of 
the latter. There is a great deal of routine work 
to be done but the young physicist should have 
about half his time for study and research, 
otherwise he will be discouraged from joining 
the radiological staff but will prefer working in 
the university. He should also do some teaching 
work and help to bring the student into contact 
with the field of physics applied to medicine. 
At present there is too little contact between 
academic physics and radiological departments 
and the staff physicist should broaden and 
deepen the contact and understanding between 
them. Doubtless there will be great advances in 
the future in both technical accomplishment 
and fundamental biological knowledge brought 
about by closer collaboration of physicist and 
radiologist. — Audrey G. Morgan. 

Farmer, F. T. Considerations in the measure- 
ment of x rays for deep therapy. Brit. J. 
Radiol., July, 1942, 75, 203-208. 

All the methods of measurement discussed 
in this article depend on the ionization of air 
by roentgen rays and indicate the dosage in 
roentgens. The mekapion or Hammer type of 
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dosimeter has proved of practical value but in 
applying this instrument to the measurement 
of the skin dose there is a small space between 
the skin of the patient and the center of the 
chamber. This separation, which varies with 
the manner of applying the instrument, causes 
some inaccuracy in the measurement. Tube 
output calibration is reliable if the output of 
the tube remains constant but tube output may 
vary considerably in the course of a few min- 
utes and in that case dosage determination by 
this method becomes unreliable. A fixed cham- 
ber integrating dosimeter is described, by the 
use of which the inaccuracies of the two meth- 
ods mentioned above may be avoided. The 
chamber is fixed in the output aperture of the 
tube. There is an integrating mechanism similar 
to that of the mekapion on the operator’s desk 
so it is not necessary to place an instrument at 
the base of the applicator. This arrangement 
has been found satisfactory as far as physical 
performance is concerned but its clinical useful- 
ness will have to be tested further. — Audrey G. 
Morgan. 

Koch, H. W., Kerst, D. W., and Morrison, P. 

Experimental depth dose for 5, 10, 15 and ao- 

million-volt x-rays. Radiology, Feb., 1943, 
40, 120-1 ay. 

This is a technical discussion of the experi- 
mental depth dose for 5, 10, 15 and ao million 
volt roentgen rays illustrated with curves show- 
ing the experimental results. It is particularly 
concerned with the ao million volt electron 
beam now produced by the University of Illi- 
nois betatron. The best way to use the betatron 
in treatment would be to send the original elec- 
trons, accelerated in the vacuum tube, directly 
into the patient. At ao million volts they will 
penetrate 10 cm. and no farther so that no dam- 
age is done to the back of the patient. Though a 
sufficiently intense beam of electrons now comes 
from the betatron it is not yet in a good enough 
state of collimation or control for practical use. 

The chief characteristics of the high energy 
depth dose curves are: that the point of maxi- 
mum dose is as deep as 3 or 4 cm. below the sur- 
face of the phantom and that this maximum 
can be several times greater than the surface 
dose. Roentgen rays in this energy range, there- 
fore, will pass not only through the skin but 


also through the subcutaneous fat without caus- 
ing much damage while a larger dose will act 
on the deeper tissues. The region to be treated 
can be placed near the point of maximum in- 
tensity of ionization by compression of the pa- 
tient’s body and cross-fire will be less impor- 
tant. — Audrey G. Morgan. 

Craggs, J. D., and Smee, J. F. Geiger-Miiller 

counters. Brit. J. Radiol., Aug., 194a, 75, 

228-232. 

This is a technical description of the proper- 
ties and uses of Geiger-Miiller tube counters, 
illustrated with tables and curves. The tech- 
nique of making and using the counters is dis- 
cussed only briefly as many other articles have 
been written on the subject but the counting 
mechanism and technique of operation are 
given in detail. There is some error in the counts 
caused by the limited resolving power of the 
Geiger-Miiller counter and associated circuits. 
— Audrey G. Morgmj. 

Kerst, D. W. The betatron. Radiology, Feb., 

1943, 40, 1 1 5-1 19. 

The word betatron means an agency for pro- 
ducing high energy electrons and it has been 
applied to a magnetic induction accelerator 
which has been constructed at the University of 
Illinois. It is probable that the most useful ap- . 
plication of the betatron will be the production 
of high-speed electrons or beta rays. 

This apparatus introduces a new method of 
electron acceleration. Energy is transferred to 
the electrons by the accelerating action of a time- 
varying magnetic field. As the betatron is a 
powerful magnet between the poles of which 
the electrons circulate in essentially one plane, 
it looks something like a small cyclotron but it 
can accelerate particles whose velocity is very 
nearly as great as that of light, while the cyclo- 
tron can accelerate only much heavier particles 
with a much lower velocity. 

Diagrams of the betatron are given and its 
action described in detail. While the 20 million 
volt apparatus already constructed at the Uni- 
versity of Illinois will probably prove useful in 
therapy the 100 million volt apparatus that has 
been designed will probably be used in certain 
cosmic ray work being carried on in the labora- 
tory. — Audrey G. Morgan. 
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INTRODUCTION 

I 'HAT the spinal canal may be markedly 
J- dilated as the result of an intraspinal 
neoplasm is well known, but that an equally 
pronounced dilatation may occur at any 
level as the result of a congenital anom- 
aly of the cord structures is not generally 
recognized. The present report concerns j 
cases of dilatation of the spinal canal asso- 
ciated with myelodysplasia, and a fourth 
case with a vascular anomaly of the spinal 
cord. 

CASE REPORTS 

Case 1. Male, aged twenty-five, complaining of 
a deformed left leg, paresthesias in saddle regioti, 
and urinary incontinence : atrophic left leg, bi- 
lateral sacral hypesthesia and yjenrogenic bladder; 
dilatation of sacral canal dempristrated by roent- 
genog)-mns and at operation with lipo^na of conus 
medullaris adherent to coccyx: marked improve- 
ment after rejnoval of lipoma. 

J. S. (Unit No. 218520), a steel worker, aged 
twenty-five, was referred to the neurosurgical 
service by Dr. Charles Huggins on May 22, 
^ 939 - At the age of seven, the patient injured 
the left foot following which he noticed that 
the left leg was weaker than the right. Eight 
or nine years before admission a numbness de- 
veloped over both buttocks. In the summer of 
1936 he was first troubled with enuresis and 


urinary frequency. This progressed so that dur- 
ing the few months prior to admission he had 
to use a rubber condom at night. He experi- 
enced an urgent desire to micturate every two 
to three hours during the day. 

On physical examination the patient ap- 
peared to be well developed except for the low'er 
extremities. The heart and lungs presented no 
abnormalities. His blood pressure was 122/64. 
The left thigh was definitely smaller than the 
right, measuring 42 cm. in circumference, 15 
cm. above the patella, as compared to 49 cm. 
on the right. The right leg, 15 cm. below the 
patella, was 33 cm. in circumference and the 
left 23 cm. The right knee and ankle jerks were 
livelier than those on the left. The plantar re- 
flexes were flexor. In the saddle region below the 
fifth lumbar segment the appreciation of pain 
was impaired although the patient was able to 
distinguish between the head and the point of a 
pin. After voluntary micturition there was be- 
tween 240 and 400 cc. of residual urine. Blood 
examinations including the Wassermann test 
were normal. Repeated urinalyses showed no 
abnormality other than the presence of numer- 
ous white blood corpuscles. A cystometrogram 
was interpreted as indicating a hypertonic blad- 
der. 

A lumbar puncture was performed. The ini- 
tial pressure was 160 mm. of spinal fluid and 
the dynamics were normal. The fluid was clear 
and colorless. The Wassermann test was ncga- 
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Fig. I. Case i. Roentgenogram of the lumbosacral 
spine showing the enlargement of the spinal canal 
in the sacral region and the spina bifida occulta of 
the first sacral vertebra. The interpedicular dis- 
tances measured: thoracic 10, 21 mm.; ii, 21 mm.; 
12 , 23 mm.; lumbar i, 27 mm.; 2, 28 mm., 3, 29 
mm.; 4, 31 mm., 5, 33 mm.; and sacral i, 42 mm. 

tive and the Lange curve was 0000000000. The 
total protein of the spinal fluid was 39 mg. per 
100 cc. Roentgenograms of the abdomen and 
pelvis revealed no abnormality in the soft tissue 
but an incomplete fusion of the laminae of the 
first sacral vertebra (Fig. i). Cystograms 
showed marked trabeculation of the bladder 
and reflux filling of the right ureter. A pneu- 
momyelogram was made which revealed a 
marked enlargement of the sacral sac. The his- 
tory and findings suggested that the patient 
had a congenital abnormality of the lower part 
of the spinal cord. 


On May 29, 1939, the patient was anesthe- 
tized with ether and a laminectomy performed 
in the lower sacral region, A midline incision 
was carried from the third lumbar spine to the 
lower border of the first sacral spine. The para- 
vertebral muscles were separated by sub- 
periosteal dissection from the spines, which 
were then removed. The laminae of the fourth 
and fifth lumbar and the first sacral vertebrae 
were then rongeured away. The dural sac ap- 
peared abnormally wide. When incised and the 
dural margins separated, the spinal cord was 
seen to pass down the center of the canal. The 
arachnoid over this was definitely milky and in 
places adherent to the dura mater. After length- 
ening the skin incision, the spines and laminae 
of the sacral vertebrae were removed. This ex- 
posed an enormous dilatation of the inferior 
portion of the spinal canal. It measured 4 cm. 
in width and was about 4 cm. anteroposteriorly. 
The spinal cord was seen to pass down the mid- 
dle of this enlarged canal and terminate to the 
left of a mass of fatty tissue which was adherent 
to the end of the sacral sac. The lipomatous 
mass measured 2 cm. in diameter and from it 
numerous connective tissue trabeculae passed 
to the tip of the sacral sac. The roots of the 
sacral nerves passed from the spinal cord asym- 
metrically and ran slightly caudad or cephalad 
to the intervertebral foramina. The lowest roots 
on each side appeared to pass from the anterior 
surface of the fatty mass and enter the sacral 
foramina. The fatty mass was dissected and re- 
moved piecemeal to avoid damage to nerve 
fibers passing through it. The numerous fibrous 
bands attached to the dura were finally broken 
and the spinal cord allowed to retract in the 
spinal canal. This released the tension on the 
lower sacral roots. Each time the fatty mass 
was grasped with the tissue forceps the spinal 
cord was seen to tighten spasmodically and then 
relax. This twitching was seen several times and 
was considered to be due to the presence of 
muscle fibers in the lipoma or in its attachment 
to the dura. After careful scrutiny for bleeding 
points, the dura mater was sutured and the 
muscles and skin were closed in anatomical 
layers (Fig. 2). 

Pathology Report. Sections of the tissue re- 
moved at operation showed it to be composed 
chiefly of large fat cells in a connective tissue 
stroma. 

The patient had an uneventful convalescence 
although he required an indwelling catheter for 
almost two weeks after operation. The residual 
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urine decreased to 30 cc. but still contained 
many pus cells. On June 16 he was discharged 
from the hospital. The wound had healed per 
primam. 

He was seen on several occasions following 
his discharge, the last one being November 17, 
1939. He stated that he felt fine, was working 
regularly and had incontinence only occasion- 
ally while at work and never at night. The mo- 
tor and sensory status of his lower extremities 
was essentially the same as preoperatively. The 
patient considered himself very markedly im- 
proved. 

Comment. The caudal portion of the spi- 
nal cord is the usual part to be involved by 
anomalies. A diffuse lipoma infiltrating the 
roots of the cauda equina and extending 
through the laminae to the subcutaneous 
tissues presenting a mass over the sacrum 
covered by hairy skin is commonly seen 
associated with spina bifida occulta. The 
myelodysplastic condition seen in the pres- 
ent case, consisting of a single trunk from 
which the lumbar and sacral nerves are 
given off, instead of a cauda equina, is less 
frequently encountered. The trunk may be 
the site of various pathological processes 
such as lipomata, dermoid cysts, or ad- 
hesive bands^® which may or may not be 
connected anatomically to the defect in the 
spinal lamina. The sacral canal is usually 
but not necessarily dilated.^'^ A severe 
myelodysplasia may be present without 
dilatation of the sacral canal and with a 
normal appearing cauda equina. 

The history of the present case is typical 
of myelodysplasia associated with spina 
bifida occulta. A mild impairment of func- 
tion in one lower extremity noticed in early 
life followed by urinary disturbances be- 
ginning in adolescence and increasing in 
severity in early adult life is the story fre- 
quently given by patients with this disor- 
der, The late occurrence of symptoms is 
probably related to the tension placed upon 
the spinal cord by the greater growth of the 
vertebral column. The relief of symptoms 
obtained by sectioning the adhesions bind- 
ing the conus medullaris to the sacral sac 
seems to support this hypothesis. 


Case ii. Ma/e, aged thirteen months, suffering 
from a weak right leg since birth; spastic atrophic 
right leg with absent tendon reflexes; no sensory 
disturbance; enlarged lumbar spinal canal by 
roentgenography ; marked myelodysplasia at oper- 
ation. 

E. B. (Unit No. 284522), male, aged thirteen 
months, was referred to the neurosurgical serv- 
ice by Dr. Howard Hatcher on June 17, 1942. 





Fig. 2. Case i. Sketch of operative field to show the 
appearance of the caudal sac and its contents. The 
irregular spacing of the sacral roots which come off 
at right angles from the elongated conus meduk 
laris is evident. 

The parents had noted shortly after his birth 
that the baby did not move the right leg tvell. 
The limb seemed rather flabby and limp. The 
right foot appeared smaller than the left. When 
the child started to crawl, some improvement 
was noted but when he attempted to stand the 
right foot was everted. The birth history was 
not unusual, in fact his mother believed that the 
delivery was normal. Except for the presenting 
complaint his development was normal. 

On physical examination the patient ap- 
peared to be a well nourished baby of about one 
year. The chest and abdomen presented no ab- 
normality. The cranial nerves functioned well 
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Fig. 3. Case ii. Roentgenograms of the lumbosacral spine showing the marked dilatation of the spinal canal, 
and the anomalies of the laminae of the lumbar vertebrae. anteroposterior view; 5 , lateral view. The 
interpedicular distances measured: thoracic 6-11, 15 mm.; 12, 16 mm.; lumbar i, 17 mm.; 2, 23 mm.; 
3 and 4, 24 mm.; 5, 23 mm.; and sacral 1, 24 mm.; 2, 17 mm. 


and the upper extremities were well developed 
and strong. The right leg was shorter and 
smaller than the left. The right calf measured 
6 cm. in circumference and the left 6.5 cm. The 
right leg was spastic to passive manipulation 
but its tendon reflexes could not be obtained. 
The left leg had normal tone on passive manipu- 
lation although the left knee and ankle jerks 
were hyperactive. The left leg was moved freely 
at all joints. The right hip and knee could be 
flexed and extended fairly well but the right 
ankle could be moved very little. Sensation 


could not be accurately determined but no 
severe defect appeared to exist. 

Roentgenograms of the lumbar spine re- 
vealed a marked increase in the width and depth 
of the spinal canal in the upper lumbar region. 
The right pedicle of the second lumbar vertebra 
was very thin and small. Its inferior half ap- 
peared to be missing. The laminae of the lower 
lumbar vertebrae were not fused (Fig. 3). 

Examinations of the blood and urine revealed 
no abnormalities. The child was thought to have 
a congenital cyst of the spinal cord. 
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On June 18, 194a, the patient was anesthe- 
tized with ether and the lumbar region ex- 
plored. A midline incision was made over the 
spines of the lumbar vertebrae and the muscles 
were then separated by subperiosteal dissection 
from both sides of the spines. The spines were 
very short and the laminae came off the spines 
almost immediately. The spines and laminae 
were rongeured away on both sides. There was 
little epidural fat and the spinal canal was un- 
duly wide. The dura mater was incised longi- 
tudinally exposing ,the arachnoid and spinal 
cord (Fig. 4). The spinal cord was split into two 
cords, a larger one on the left side from which 
the nerve roots came off quite normally. On the 
right side, however, the nerve roots were ir- 
regularly spaced and came off of a smaller 
cord of tissue at right angles. A strand from the 
larger cord joined the smaller at approximately 
the level of the lower border of the third lumbar 
vertebra and a second bridge crossed just below 
this point. Below this level the two spinal cords 
were again fused. Since no surgical procedure 
was indicated, the dura mater was closed and 
the muscles approximated. 

The patient had an uneventful convalescence 
and was discharged on June 28, 1942, He re- 
turned to the clinic on July 27, at which time 
the parents stated that his condition . had 
changed very little. He was able to stand and 
take a few steps. The wound was well healed. 
The tendon reflexes were absent in the right but 
quite active in the left leg. 

Comment. This case illustrates a dilata- 
tion of the spinal canal due to a diplomyelia 
or more probably a diastematomyelia. The 
neurological disturbances are probably the 
result of the myelodysplasia rather than 
being due to the fixation of the spinal cord 
abnormally low in the spinal canal. 

The severe forms of myelodysplasia re- 
sulting in a doubling or splitting of the 
spinal cord have been usually a concomi- 
tant of an extensive spina bifida with, 
meningocele, meningomyelocele or myelo- 
cele.5.6.22 those cases in which the verte- 
bral canal has been well formed in the 
presence of diplomyelia or diastematomy- 
elia, a dilatation of the canal has usually 
been present with or without a rudimen- 
tary division of the canal. Herren and 
Edwards^^ state that the spinal canal may 


show an abnormal appearance varying 
from a moderate degree of dilatation at the 
level of the duplication of the cord to par- 
tial doubling. In about one quarter of the 
cases they reviewed, osseous or cartilagi- 
nous processes were reported protruding 



Fig. 4 . Case n. Sketch of operative field to show the 
splitting of the spinal cord and other anomalies. 


from the dorsal surface of one or more ver- 
tebral bodies, partially dividing the spinal 
canal in two parts. 

Case hi. G/r/, aged Jour^ following a fall de- 
veloped a stiff painful neck and pro^-essive weak- 
ness of the arms and legs; head traction gave so 7 ne 
relief; 7narked dilatation of the ce7-vical spinal 
canal; operation revealed a hyd7-07nyeUa and 
diaste777at077iyelia ; autopsy . 
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Fig. 5. Case iii. Anteroposterior roentgenograms of 
the cervicothoracic spine showing the marked 
dilatation of the lower cervical and upper thoracic 
part of the spinal canal. The interpedicular dis- 
tances measured: cervical 2, 28 mm.; 3 and 4, 29 
mm.; 5, 31 mm.; 6, 34 mm.; 7, 37 mm.; thoracic i, 
39 mm.; 2, 35 mm.; 3, 29 mm.; 4, 26 mm.; 5, 22 
mm. 

M. L. M.j* a girl aged four and one-half, was 
admitted to the Bobs Roberts Hospital on 
November 27, 1937. Three months previously 
she had fallen, following which she developed 
a stiff and painful neck. She was suspected of 
having acute anterior poliomyelitis and sent to 
the Municipal Contagious Hospital where the 
diagnosis was not confirmed and the child sent 
home. She was symptomless for three weeks and 
then began to suffer headaches and vomited 
several times. After one week of these symp- 
toms she was again sent to the contagious 
hospital. She was found to have weakness of 
both arms and legs, and a tendency to hold the 
head stiffly to the left side. A spinal puncture 

* This case was reported briefly by Dr. Paul C. Bucy before 
the Chicago Pathological Society (Bucy, P. C. Gross congenital 
malformation of the spinal cord in a child five years of age. Proc. 
hist. Med., Chicago, 1938, I 2 , 81). 


was said to have shown no abnormality in the 
spinal fluid. After two weeks she was trans- 
ferred to the Children’s Memorial Hospital 
where she was seen by Dr. Douglas N. Bu- 
chanan. Dr. Buchanan noted rotation of the 
head so that the chin rested on the right 
shoulder, gross weakness of both arms, more on 
the right side than on the left and more marked 
in the upper arm than in the lower, absence of 
all tendon reflexes, extensor plantar reflexes and 
a sensory level at the fourth cervical derma- 
tome for pin prick. The patient was placed in 
head traction with relief of pain. A spinal punc- 
ture showed the fluid to be under normal 
pressure, and a good rise was obtained on jugu- 
lar compression. There were three cells per cubic 
millimeter of spinal fluid and the Wassermann 
test on the fluid was negative. The tuberculin 
reaction was negative. 

On November 4 the traction was removed but 
the patient’s condition became worse. The 
child failed to improve and was transferred to 
Bobs Roberts Hospital for operation. 

At the time of admission the child appeared 
acutely ill, although the heart, lungs and ab- 
domen were not abnormal to the usual methods 
of examination. There was a complete motor 
and sensory paralysis below the second cervical 
dermatome. All deep tendon and abdominal re- 
flexes were absent. The plantar reflexes were 
extensor. There was a marked vasodilatation of 
the capillary bed of the hand but the palms were 
red and mottled. Crutchfield tongs were applied 
the day of admission following which the pa- 
tient appeared to be much more comfortable. 
The following day a lumbar puncture was per- 
formed. The initial pressure was 230 mm. of 
spinal fluid and there was a good rise on jugular 
compression. Four cells were present per cubic 
millimeter of spinal fluid and Tandy’s test was 
negative. 

Roentgenograms of the cervical spine showed 
a marked dilatation of the spinal canal from as 
high as could be seen to the fifth thoracic verte- 
bra. The dilatation was widest at about the first 
thoracic vertebra where the canal measured ap- 
proximately 4 cm. in width (Fig. 5); 

On December 2, 1937 the patient was anes- 
thetized with ether. With a preoperative diag- 
nosis of congenital tumor of the spinal cord, a 
cervical laminectomy was performed by Dr. 
Paul C. Bucy. A midline incision was made 
from the suboccipital region down to the fifth 
thoracic spine. The arch of the atlas, spine and 
laminae of the second cervical vertebra ap- 


VoL. 52, No. 6 


Dilatation of the Vertebral Canal 


577 


peared to be normal. From that point down- 
ward, however, to the fourth thoracic spine, the 
vertebrae had no spinous processes and the 
laminae failed to unite at the midline. The 
small defect between the ends of the laminae 
was bridged with fibrous tissue. From above 
downward and from the fourth thoracic verte- 
bra upward, the laminae grew progressively 
longer until they were longest and the spinal 
canal accordingly widest at the level of the 
seventh cervical and first thoracic vertebra. The 
entire cervical and upper four thoracic laminae 
were resected. The dura mater was under con- 
siderable tension and did not pulsate until the 
arch of the atlas was removed. It presented a 
fusiform swelling conforming to the configura- 
tion of the spinal canal. The dura mater was 
incised longitudinally in the midline. It was 
very adherent to the underlying arachnoid 
membrane to which it was connected by numer- 
ous threadlike fibrous bands. At one point two 
large veins united at the midline on either side 
and passed from the arachnoid backward to the 
dura mater. Beneath the arachnoid could be 
seen a large collection of fluid extending into the 
caudal half of the exposed field where the 
arachnoid passed over and was in intimate con- 
tact with a much dilated spinal cord. In the 
upper half of the exposed field the spinal cord 
could not be seen. The arachnoid was incised at 
the midline. It contained many small vessels 
which were cauterized. On incising the arach- 
noid a large cystic cavity presented which did 
not appear to communicate with the subarach- 
noid space. This cavity extended from the base 
of the skull to the, caudal limits of the exposed 
field measuring 8 cm. in length and 3 cm. in 
width. It was divided into two parts. In the 
upper half it consisted of a cavity closed on its 
posterolateral surface by a membrane which ap- 
peared to be the arachnoid. 

The anterior wall of the cavity in this region 
was formed by very much flattened spinal cord 
covered with numerous brownish tufts of cho- 
roid plexus. In the middle of the exposed field 
the spinal cord was seen to split in half, each 
half migrating to the sides of the spinal canal 
leaving a cavity between the two halves. Cau- 
dally the two parts of the spinal cord reunited 
at the level of the fifth thoracic vertebra to 
form a single spinal cord. The cavity was con- 
tinued into the central canal of the spinal cord 
for an indeterminate distance. The fluid in the 
cavity and in the subarachnoid space appeared 
to be identical. The arachnoid-like tissue form- 


ing the roof and the lateral walls of the cystic 
cavity was resected, opening a communication 
between the cavity and the subarachnoid space. 
The choroid plexus was not disturbed because 
its blood supply seemed identical with that of 
the spinal cord. The wound was carefully dried, 
the dura sutured, the bone fragments were laid 
along the margins of the laminae and the mus- 
cles and fascia were closed with two layers of 
deknatel and the subcutaneous tissues of the 
skin with two layers of interrupted silk. 

The tissue removed from the wall of the cyst 
at the time of operation was composed pri- 
marily of connective tissue similar to that seen 
in the leptomeninges but was markedly thick- 
ened, very vascular and quite cellular. Numer- 
ous small blood vessels were present with many 
polymorphonuclear leukocytes in the vessels. 
On the inner surface of the tissue were ependy- 
mal-like cells and in some places blood vessels 
lined with cells characteristic of choroid plexus. 

The patient did poorly after operation, how- 
ever, and died approximately twelve hours 
later. Permission for autopsy was given and 
was carried out at 5:45 a.m. by Dr. W. A. 
Stryker. The diagnoses were bilateral pul- 
monary hyperemia and edema, hyperplasia of 
the mesenteric lymph nodes, aberrant pan- 
creatic nodules and degeneration of the liver, 
kidney and myocardium and hydromyelia and 
myelodysplasia. 

Examination of the Central Nervous Systetn. 
Gross: Beneath the dura mater was a large 
cyst enclosed by an arachnoid-like membrane. 
This cyst was separate from the subarachnoid 
space. From the level of the first cervical to the 
fifth cervical vertebra the cyst lay posterior to 
the spinal cord which was flattened and formed 
its anterior wall. On the dorsal surface of the 
spinal cord at this level were many brown papil- 
lomatous structures, grossly considered to be 
masses of choroid plexus. At the level of the 
sixth cervical vertebra the dorsal surface of the 
spinal cord split leaving a large opening through 
which the cystic cavity passed. At this level the 
spinal cord consisted of two large lateral masses 
which surrounded the cystic cavity and were 
united anteriorly by a thin sheet of tissue. At 
about the level of the fourth thoracic vertebra 
the two halves of the spinal cord united again, 
leaving a hydromyelic cavity in the center of 
the cord (Fig. 6). 

Mici'oscopic: Sections taken at fairly uni- 
form intervals from the spinal cord and stained 
by Nissl’s and Weil’s methods and hemotoxy- 



578 


A. Earl Walker 


December, 1944 



Ftg. 6. Case iii. Photograph of the spinal cord (dorsal surface) showing the anomaly in the cervical region 
(left) and photomicrographs of four sections of the maldeveloped spinal cord at different levels. The lines 
at the sides of the spinal cord indicate the site of the four sections from above downward respectively. 
C, cyst; P, choroid plexus. 


lin and eosin show that the malformation con- 
sisted of a cystic posterior dilatation of the 
central canal of the spinal cord in the cervical 
region with the formation of a cavity in which 
choroid plexus was differentiated! In the lower 
portion of the spinal cord the central canal was 
well formed, slightly dilated and filled with 


debris. In the upper thoracic regions, its struc- 
ture was broken up and only fragments of the 
walls were present. The central gray matter 
was likewise disintegrated, although the an- 
terior horn cells were readily distinguished on 
each side. Slightly higher the destruction of the 
central gray matter was more prominent and 
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apparently traumatic for considerable blood 
was present. The dilated central canal could 
not be distinguished although fragments of 
ependymal columns were scattered about. 
Slightly higher the disintegrated central area 
reached the surface posteriorly. Above this 
level the walls of the posterior surface of the 
spinal cord were fragmentarily covered with 
cuboidal ependymal-like cells. These seemed to 
join with the central canal which at this level 
split in two. Higher the cavity lost its conti- 
nuity with the central canal, becoming more and 
more peripherally situated and containing tufts 
of choroid plexus arising from the cuboidal 
lining. Two anterior fissures were present at 
this level on either side of which were anterior 
horn cells and between which lay a mass of 
nerve fibers (anterior commissure). In the up- 
per cervical region the normal anatomical 
structure of the spinal cord was reformed, but 
lying on its dorsal surface adherent to the 
arachnoid was the cuboidal lining of the cystic 
cavity and a few fragments of choroid plexus. 
Above the level of the cyst the spinal cord ap- 
peared practically normal (Fig. 6). 

Comment. Splitting of the spinal cord in 
the cervical region is rare; only two exam- 
ples in this region are reported and neither 
lived after birth. The great majority of 
such cases occur below the mid-thoracic 
region. The essential difference between 
the present case and those occurring in the 
lower portion of the spinal axis is the pres- 
ence of choroid plexus in the cystic cavity. 
In many other respects this anomaly re- 
sembles the malformation described by 
Weil and Matthews. The inclusion of 
choroid plexus presumably indicates that 
the dysraphism involved aniage of struc- 
tures taking part in the formation of the 
fourth ventricle. 

Case iv. Male, aged fifteen, stricken with ab- 
dominal pain; previous history of deformity of 
left foot diagnosed anterior poUoinyelitis, followed 
by urinary incontinence; mai'ked atrophy of 
legs with absent teridon reflexes; bloody spinal 
fluid; marked widenmg of lower thoracic and 
luinbar spinal canal; angioma attd aneurysm of 
spinal cord at operation ; slow recovery. 

F. K. (Unit No. 276616), male, aged fifteen, 
was referred to the neurosurgical service by 
Dr. Howard Hatcher on December 25, 1941. 


His mother stated that he seemed well until 
the previous evening when she found him cry- 
ing with abdominal pain. He stated that he had 
been suddenly stricken with pain in his side, 
had fainted, and fallen to the floor striking his 
head. The boy was able to walk and talk co- 
herently to his mother. He vomited at supper 
that evening and refused everything by mouth 
on the next day. 

The patient was a full term baby, delivered 
normally, who developed well until about the 
age of seven or eight years when he began to 
walk with a peculiar gait. His left foot rotated 
inwardly and he slowly developed a valgus de- 
formity of the left foot. Although the onset of 
this trouble was not acute, it was diagnosed 
as an anterior poliomyelitis and was treated 
with casts and later by a tendon-splitting 
operation. At about the same time the patient 
developed enuresis and urinary incontinence so 
that he was seldom continent for more than two 
or three days at a time. On August 22, 194I, 
his urine was bloody and remained so for several 
weeks. From that time he became weaker, 
paler and lost weight. 

At the time of admission he was irritable, 
lethargic and exhibited generalized muscular 
rigidity. On examination he had an obvious 
squint which was congenital. His blood pres- 
sure was 130/80 and there were no abnormali- 
ties in the cranial nerves. The heart and lungs 
appeared normal. The urinary bladder was 
markedly distended and the abdomen was 
quite rigid. The left leg was thin and wasted. 
There was a bilateral clawfoot, the left more 
marked than the right. The legs were spastic 
but the strength was fairly good. There was a 
sensory level with relative hypalgesia below the 
twelfth dorsal segment. The tendon reflexes in 
the lower extremity were absent. The left 
plantar response was extensor. The neck was 
retracted and Kernig’s and Lasegue’s signs 
were positive. 

Roentgenograms of the lower thoracic and 
lumbar spine demonstrated a marked widening 
of the spinal canal with erosion of the pedicles 
of the twelfth thoracic and first lumbar verte- 
brae and some erosion of the pedicles of the 
second lumbar vertebra (Fig. 7). A spinal punc- 
ture was performed on December 26, 1941. 
The fluid was definitely serosanguineous con- 
taining many red and white blood cells. Super- 
natant fluid after centrifuging was xantho- 
chromic. The lumbar puncture was repeated the 
following day and again bloody spinal fluid was 
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Fig. 7. Case iv. Anteroposterior roentgenogram of 
the spinal column showing the narrowing of the 
pedicles and dilatation of the spinal canal in the 
upper lumbar region. The interpedicular distances 
measured: thoracic 6, 18 mm.; 7, 19 mm.; 8, 20 
mm.; 9, 22 mm.; 10, 25 mm.; 11, 26 mm.; 12, 33 
mm.; lumbar i, 40 mm.; 2, 33 mm.; 3 and 4, 30 
mm.; 5, 33 mm. 

removed. The dynamics could not be deter- 
mined due to the uncooperativeness of the 
individual. 


On January 8, 1942, the patient was anes- 
thetized in the lower thoracic region by in- 
filtration of I per cent novocaine into the skin 
and paravertebral muscles. A midline incision 
was carried from the tenth thoracic to the third 
lumbar vertebral spine. The muscles were sepa- 
rated from either side of the spines. It was ap- 
parent that the spines of the twelfth dorsal and 
first lumbar vertebrae were very short, meas- 
uring not more than 1.5 cm. in length and that 
the laminae at these levels were quite wide, 
long and not more than 1 or 2 mm. in thickness. 
The spinal canal was accordingly markedly 
dilated. The laminae of the twelfth thoracic, 
first and second lumbar vertebrae were ron- 
geured away exposing a thick dura mater with 
thickened epidural fat. At the upper margin of 
the twelfth lumbar vertebra the epidural fat 
was much more normal and the spinal cord was 
seen to approach a normal size. Below this level 
the canal markedly widened to the level of the 
second lumbar vertebra where it again became 
smaller. The dura was incised in the midline. 
Instead of the normal spinal cord, a mass pre- 
sented, completely filling the canal. One nerve 
root could be seen leaving this mass and pass- 
ing across a large sclerotic blood vessel. The 
mass, yellow in color, appeared to be continu- 
ous with the normal spinal cord above and be- 
low. The right side of this enlarged spinal cord 
was covered with tangled fine blood vessels. 
On the left side there appeared to be a bluish 
colored cystic area. Upon incising the latter, a 
little clot of blood was encountered. The right 
side was then incised and at a depth of i cm. a 
well circumscribed mass was encountered. It 
appeared to be encapsulated. This mass was 
separated from the spinal cord with little 
trouble. It was about the size of a little finger, 
and had a smooth glistening capsule. It was 
tilted up from its base at the upper pole and 
seemed to be attached along its lower third to 
several large blood vessels. The capsule rup- 
tured at this point and a pedicle about i cm. in 
diameter of yellowish "chicken clot” material 
extruded. A small amount of freshly clotted 
blood was present at the lower pole of this ex- 
truded mass. At this point profuse bleeding oc- 
curred from the center of the mass which 
appeared to be the calcified wall of an aneu- 
rysm. This wall was largely removed but pro- 
fuse bleeding requiring muscle stamps and 
packing prevented further dissection. The dura 
mater was then closed, and the muscles ap- 
proximated. The patient was in fair condition 
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at the conclusion of the procedure. 

The specimen removed was a mass of homo- 
geneous pink-staining tissue with a few elongated 
fibroblasts and occasional granular material, 
presumably early calcification. It was con- 
cluded that this material represented hyalin- 
ized connective tissue in the wall of an aneu- 
rysm. 

The patient had a rather stormy con- 
valescence requiring Monro tidal drainage. 
His urine gradually cleared and his anemia was 
treated by repeated blood transfusions. On 
January 21 he had a series of six convulsive 
seizures before the attacks could be con- 
trolled by phenobarbital medication. His blood 
pressure became elevated on January 26, being 
174/138. His urine contained ten white and 
red blood corpuscles and had a moderate 
amount of albumin. He had another convulsion 
on the following day. The nonprotein nitrogen 
of the blood never exceeded 53.3 mg. per 100 
cc. The patient continued to have convulsions 
about twice a week. 

On February 12, the Monro tidal drainage 
was discontinued. His condition gradually 
improved. On March 31 he complained of blur- 
ring of vision and a macular retinitis was 
found. On April 18 his visual acuity was im- 
proving. He could move the right lower ex- 
tremity, but dorsal flexion of the foot was very 
weak. The left hip and knee could be moved 
feebly. Both lower extremities were quite 
spastic and atrophic. The knee and ankle jerks 
were absent on both sides and the left plantar 
reflex was extensor. Sensory disturbances con- 
sisted of only a mild hypesthesia in the perianal 
region and above both ankles. The patient had 
a neurogenic bladder. He was discharged to his 
home and has been seen on two subsequent 
occasions. 

On May 18, 1942, he was improving, had no 
pain, but was still incontinent. He was able to 
elevate both legs but had a marked analgesia of 
the left foot. Both knee jerks were active and 
plantar reflexes were flexor. He was unable to 
stand. He returned again on November 13, 
1942, still having a great deal of difficulty with 
micturition. He was able to stand up with the 
aid of crutches, dressed himself, got into bed 
by himself. He stated that occasionally he felt 
an urge to urinate. The knee jerks were present 
on both sides but more active on the right. 
The right ankle jerk was hyperactive; the left 
ankle jerk sluggish. 


Commeiit. Vascular anomalies of the spi- 
nal cord in children are rare and in those 
cases reported®’'^''^’®’^^ no mention has been 
made of dilatation of the spinal canal. In 
retrospect it seems that an angiomatous 
neoplasm of the spinal cord should have 
been suspected in this case. The sudden 
onset with abdominal pain and the presence 
of xanthochromic spinal fluid on spinal 
puncture would suggest such a diagnosis 
for these are typical of a vascular anomaly 
of the spinal cord.’ As in the case of Rob- 
ertson’® it seems likely that the severe pain 
initiating the symptoms in this patient 
was the result of hemorrhage into the spinal 
cord. 

DISCUSSION 

■ The enlargement of the spinal canal in 
these cases presumably occurred early in 
the development of the individual, prob- 
ably at the time the ossification centers 
were laid down, since except for the last 
case there was no evidence of spinal cord 
compression either by lumbar puncture or 
at the time of operation. In fact, in the first 
two cases of myelodysplasia there was 
much more room in the subarachnoid space 
than usual. If this assumption is correct, it 
must then be assumed that the segments of 
the spinal cord did not change their posi- 
tion relative to the vertebral column as 
normally occurs. At three months of intra- 
uterine life the spinal cord segments cor- 
respond anatomically to the vertebral 
segments, but normally at birth the lower 
end of the spinal cord lies at the third lum- 
bar vertebra, and in adult life at the first 
lumbar vertebra. In the lumbar region of 
the spinal cord, where most of the myelo- 
dysplasias occur, this lack of upward migra- 
tion will cause considerable tension on the 
spinal cord and it probably is the main rea- 
son for symptoms developing early in adult 
life. 

Although the enlargement of the spinal 
canal has been noted in some autopsy de- 
scriptions of diastematomyelia, it has not 
been recognized generally by clinical neu- 
rologists or roentgenologists. In discussing 
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the roentgenologic aspects of spina bifida 
occulta, Dittrich® does not refer to dilata- 
tion of the vertebral canal. In Elsberg and 
Dyke’s paper^® on enlargement of the spinal 
canal no mention is made of myelodysplasia 
as a cause of such dilatation, nor do Pan- 
coast, Pendergrass and Schaeffer^' refer to 
it. It might be assumed that the dilatation 
of the canal associated with congenital 
anomalies could be distinguished from that 
due to intraspinal neoplasm by the appear- 
ance of the pedicles — the enlargement in 
the first case being due to a congenital mal- 
development, the pedicles might not be so 
eroded or thinned as in the second instance 
where local pressure causes the dilatation. 
However, such a differentiation does not 
seem to be possible for the pedicles are 
thinned in the present series of cases. 

SUMMARY 

Three cases of myelodysplasia are pre- 
sented associated with a dilatation of the 
spinal canal at the site of the anomaly. A 
case of vascular abnormality — angioma 
and aneurysm — of the spinal cord accom- 
panied by enlargement of the spinal canal 
at the site of the lesion is also reported. 

The roentgenographic and pathological 
manifestations of myelodysplasia are dis- 
cussed. 

Although neoplastic conditions cause 
most instances of roentgenographically 
demonstrable enlargement of the spinal 
canal, congenital abnormalities of the spi- 
nal cord should be considered as etiological 
factors. 
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INTRODUCTION 

D issecting aneurysm of the aorta 
has been known to clinicians and pa- 
thologists for many years and the literature 
contains frequent references to this most 
interesting condition. However, the num- 
ber of cases diagnosed correctly during life 
still remains extremely small. While rela- 
tively uncommon, this lesion is neverthe- 
less of great clinical significance. In many 
instances, the dissection of the aorta devel- 
ops with dramatic suddenness and is mani- 
fested by excruciating pain, collapse, and 
sudden death. The symptoms may closely 
simulate coronary disease, embolism or rup- 
ture of the heart, and errors in diagnosis are 
therefore very common. The clinical signs 
are often misleading and confusing. Since 
prompt and accurate diagnosis is of the 
utmost importance from the standpoint of 
both therapy and prognosis, an attempt 
will be made in this brief review of the sub- 
ject to emphasize the important clinical 
and roentgen manifestations which are of 
assistance in establishing the diagnosis. 

ETIOLOGY 

The incidence of dissecting aneurysm of 
the aorta varies widely in different series 
of reported cases. In hospital and private 
practice, the number is doubtless smaller 
than autopsy statistics indicate. This is ow- 
ing to the fact that the lesion frequently oc- 
curs in persons who have had no previous 
complaints and death occurred suddenly. 
Hence, the studies in this condition are 
more often carried out by the coroner and 
medical examiner than by the clinician. 
According to Holland and Bayley,^^ the 
number of cases of dissecting aneurysm of 
the aorta is i in every 381 necropsies (0.3 
per cent). The figures from the San Fran- 
cisco Coroner’s Office for the five year pe- 


riod from 1933 to 1937^® showed 60 instances 
of dissecting aneurysm of the aorta in a 
total of 8,438 autopsies (0.7 per cent). In 
this series, there were over twice as many 
cases of ruptured heart, which presented an 
incidence of 1.5 per cent. At the Boston 
City Hospital in the five year period from 
1939 to 1943 inclusive, there were 4,240 
necropsies, of which 15 revealed dissecting 
aneurysm of the aorta, an incidence of i in 
283 (0.4 per cent). During this same inter- 
val there occurred 1 1 instances of ruptured 
heart (0.3 per cent) and I40 cases of coro- 
nary occlusion (3 per cent). 

The condition is more common in men 
than in women, the ratio being about 3 to i. 
The age distribution varies widely and, al- 
though the lesion is most common in mid- 
dle and late adult life, cases have been re- 
ported at all periods from the teens to the 
ages of eighty and ninety. Trauma and 
exertion do not appear to play an impor- 
tant part. Occupation similarly does not 
enter as an etiologic agent. Syphilis is absent 
in the majority of cases, although a dissect- 
ing aneurysm may occur independently in 
the presence of a luetic aneurysm. Hyper- 
tension and atherosclerosis are very impor- 
tant etiologic factors and are found in a large 
proportion of the cases. 

PATHOGENESIS 

A dissecting aneurysm is the lesion pro- 
duced by penetration of the circulating 
blood between the layers of the wall of a 
blood vessel. It is not a true aneurysm in 
that the vessel is not dilated. There is still 
considerable disagreement as to the exact 
pathogenesis of dissecting aneurysm of 
the aorta. Some observers feel that arterio- 
sclerosis is not a predisposing factor, but 
rather that the initial rupture of the intima 
which permits the blood to dissect between 
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the layers of the blood vessel wall is pro- 
duced by overstretching of the aortic wall 
due to the forcible action of a hypertro- 
phied, compensated left ventricle. The 
great majority of pathologists are of the 
opinion, however, that the lining and me- 
dial wall of the aorta are diseased and weak- 
ened by localized destruction and the subse- 
quent processes of repair. This area of re- 
pair is weaker than the vascularized fibrous 
tissues seen, for example, in lues. It is also 
generally assumed that there is an increase 
in the blood pressure and usually a tear in 
the intima. This latter manifestation may 
not always be demonstrable, however. 

The dissection most commonly appears 
to have its beginning in small, localized 
areas of atheromatous degeneration. The 
lamina of the media is split by pressure 
from above, although as stated previously 
a tear of the lining cannot always be found. 
The blood then dissects from the point of 
rupture and the separation of the coats of 
the aorta and consequent extravasation of 
blood between the coats may involve a por- 
tion of the circumference or the entire lu- 
men of the vessel. There may be an exter- 
nal rupture or a rupture into the lumen 
with subsequent formation of two tubes 
one inside the other, if the patient survives. 
The lesion may involve the ascending 
aorta, the arch, descending thoracic por- 
tion, the abdominal aorta or any combina- 
tion of these. Extension of the lesion along 
the walls of the branches of the aorta is also 
frequently seen. The dissection is usually 
in the direction of the blood flow, but at 
times it also extends toward the heart. 

Atherosclerosis is found in the great ma- 
jority of cases of dissecting aneurysm and 
in many instances is far advanced and gen- 
eralized. Syphilis is present in only a small 
proportion of the cases, however. It appears 
that syphilis uncomplicated by arterio- 
sclerosis fails to provide the necessary 
background for the development of dissec- 
tion of blood between the coats of the aortic 
wall. In fact, many observers are of the 
opinion that a granulomatous process such 
as lues fuses the lamellae more closely to- 


gether and thereby actually lessens the 
tendency to dissection. 

The arteries originating from the aorta 
may be affected in various ways by the de- 
velopment of the dissection. There may be 
complete separation of the artery at its 
point of origin; or the vessel may be ob- 
structed partially or completely by hema- 
toma formation. The periarterial sympa- 
thetic plexus may be damaged with the de- 
velopment of a spontaneous periarterial 
sympathectomy. Rupture into the medias- 
tinum, the pericardium, or the pleural cavi- 
ties is common and usually results fatally. 
Coarctation of the aorta and aortic hypo- 
plasia predispose to dissection. Patients 
with disease of the vasa vasorum are also 
apt to develop this lesion. 

SYMPTOMS and SIGNS 

In some instances, the onset is so sudden 
and the course so rapid that clinical diag- 
nosis of dissecting aneurysm is extremely 
difficult or entirely impossible. The diffi- 
culties in arriving at a diagnosis are en- 
hanced by the fact that death frequently 
supervenes before adequate studies can be 
carried out. However, as the manifesta- 
tions are more clearly understood, a defi- 
nite syndrome is becoming established and 
the number of cases correctly diagnosed 
during life is increasing greatly, particu- 
larly in recent years. The possibility of dis- 
secting aneurysm must be carefully con- 
sidered in the differential diagnosis in all 
patients presenting excruciating chest pain 
and collapse. As with many other rare and 
unusual lesions, the diagnosis will be made 
with ever increasing frequency if the condi- 
tion is constantly borne in mind. 

In the typical acute case, there is a sud- 
den onset of severe, excruciating pain which 
may be described variously as tearing, 
crushing or agonizing and is accompanied 
by a sense of impending death. The inten- 
sity reaches its maximum almost immedi- 
ately and may last for only a few moments 
or persist for hours to several days. In some 
instances, the pain is moderate or slight 
and rarely is entirely absent. The pain may 
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be located in the chest, abdomen, neck, 
head, back or lower extremities and usually 
extends progressively or irregularly from 
one area to another. The arms are less com- 
monly involved. If radiation to the upper 
extremities occurs, it is more apt to involve 
the outer surfaces. As the dissection ex- 
tends along the aorta, the pain usually 
spreads rapidly. Hence, radiation in rapid 
succession from the thorax to the abdomen, 
thighs and extremities should at once call 
to the observer’s mind the possibility of 
this lesion. The pain may persist undimin- 
ished for a considerable period or become 
intermittent, lessen or disappear com- 
pletely. The site of the pain and its radia- 
tion vary with the location of the lesion 
and are important in indicating the portion 
of the aorta involved. The progress of the 
dissection may be followed by the varying 
positions of the symptoms. The pain is 
usually not precipitated by exertion. The 
patient is, in most instances, in apparent 
good health prior to the onset. 

Collapse and syncope with shock are fre- 
quently severe, although in some cases 
these manifestations are moderate or slight. 
There is in many patients, a long history 
of hypertension. The blood pressure may 
be maintained at a high level for a consid- 
erable period during the stage of dissection, 
or may drop to a very low level. The blood 
pressure may be unequal in the two arms 
and in the legs. The heart is usually en- 
larged and the rate is rapid. A diastolic 
murmur is apt to appear in the aortic area. 
The common signs of aortic regurgitation 
are absent, however. The peripheral pulses 
may be altered. The pulse tension and vol- 
ume of the aorta are diminished because of 
the partial obstruction of its main branches 
by the dissection and hematoma formation. 

Nausea and vomiting are common. Fever 
and leukocytosis of a moderately high de- 
gree are present in a large majority of cases. 
The icteric index is elevated and may re- 
main so for days or weeks after the onset. 
Numbness, coldness, and weakness of the 
extremities are frequent. Paresthesia and 
hyperesthesia are less often seen. If the 


renal vessels are involved, there is hema- 
turia, anuria and uremia. Bleeding into the 
mediastinum and pericardium may result 
in cardiac tamponage with marked disten- 
tion of the cervical veins and an elevated 
venous pressure. 

Neurologic manifestations indicate in- 
volvement of the vessels of the spinal cord. 
Paresis and paralysis are commonly seen 
and may be variable and inconstant, wan- 
dering paralyses being a frequent occurrence 
in patients with dissecting aneurysm. Per- 
manent paralysis may occur. Urinary re- 
tention develops due to sphincteric involve- 
ment. Obstructive signs are seen in the 
peripheral circulation if there is involve- 
ment of the arteries arising from the aorta. 
Convulsions, coma, and hemiplegia may 
result if the cerebral circulation is inter- 
fered with. 

The electrocardiographic findings are not, 
as a rule, characteristic and may actually 
be misleading. Thus, if the dissection is in 
the region of the root of the aorta with in- 
volvement of the first portion of the coro- 
nary artery, acute myocardial infarction 
may result with consequent changes in the 
electrocardiogram which cause confusion 
in the diagnosis. 

In the acute case, death may occur at 
the very onset of the attack or supervene 
after a variable interval. The average dura- 
tion of life is approximately two to three 
weeks. In many instances, the dissection 
becomes arrested and appears to heal. 
Most of these patients succumb subse- 
quently, the cause of death being either the 
development of a new dissection or intrac- 
table heart disease. The usual length of life 
in the old or healed cases is two to three 
years after the original dissection. 

DIFFERENTIAL DIAGNOSIS 

Coronary thrombosis is the condition usu- 
ally confused with dissecting aneurysm of 
the aorta. The previous history in coronary 
disease is frequently helpful. In coronary 
thrombosis, there is absence of the periph- 
eral vascular occlusions and paralyses 
which may be so prominent in dissecting 
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aneurysm of the aorta. Syncope at the on- 
set of dissection is an important point in 
the differential diagnosis. 

Embolism and thrombosis of the periph- 
eral arteries and the iliacs may be confused 
with dissecting aneurysm. In the latter 
condition, the pain is usually thoracic or 
abdominal at the onset. Syphilitic aneu- 
rysm with rupture may be impossible to 
distinguish from dissecting aneurysm, es- 
pecially since the two conditions may exist 
simultaneously in the same patient. Simi- 
larly, rupture of the heart may give a clini- 
cal picture closely simulating dissecting 
aneurysm of the aorta. 

TREATMENT 

Therapy is entirely expectant and symp- 
tomatic. Rest and sedation are of the ut- 
most importance. Correct diagnosis is ex- 
tremely important to avoid the institution 
of therapeutic measures which may serve 
to increase the damage. 

ROENTGEN FINDINGS 

The roentgen picture, while not clear cut 
or pathognomonic in all cases, may be of 
assistance in establishing the diagnosis and 
in following the progress of the case. The 
changes vary with the location of the lesion, 
the extent of the extravasation, and the 
stage of the process at the time the patient 
is seen. The most significant finding is 
widening of the supracardiac area. The in- 
crease in width may be to the right, the 
left or both. It presents a localized bulge if 
the extravasation is circumscribed or saccu- 
lated and a generalized widening if the ex- 
travasation is diffuse and widespread. The 
aortic pulsations are commonly diminished, 
although in some instances the movements 
of the aorta are normal or increased. If 
there is extensive accumulation of blood in 
the mediastinal tissues, the aortic pulsa- 
tions are absent. Cardiac hypertrophy is 
present in many cases and is frequently 
marked, with vigorous pulsations. This is 
especially true in long-standing or arrested 
cases. The enlargement of the heart is in 
the region of the ventricles. During the 
acute stage, the cardiac pulsations may be 
diminished. 


The trachea and esophagus are usually 
displaced. The displacement is to the right 
or left depending on the site of the dissec- 
tion. If the lesion involves the large 
branches of the aprta, there is an increase 
in the width of the shadow of the innomi- 
nate artery with a band of increased den- 
sity in the paravertebral portion of the 
upper lung field. With extravasation of 
blood into the pericardium, the findings are 
those of pericardial effusion. Similarly, 
rupture into the pleural space produces the 
usual roentgen manifestation of fluid. Ef- 
fusion occurs more frequently on the left, 
but may involve the right side or be bi- 
lateral. 

In the diagnosis of dissecting aneurysm 
of the aorta, it is particularly important 
that the roentgen studies be carried out in 
close cooperation with the clinician. Doubt- 
less the reason that the diagnosis has been 
made so seldom in the past is that the pos- 
sibility of this lesion has not been borne in 
mind. As it is considered, more frequently 
in the differential diagnosis, dissecting 
aneurysm of the aorta will be diagnosed 
with increasing certainty. Since the progno- 
sis is extremely grave in this condition, the 
importance of accurate diagnosis is obvious. 
A sudden increase in the width of the 
aortic shadow roentgenologically is diag- 
nostic of a dissecting aneurysm; similarly, 
a marked widening of the innominate 
shadow is very significant. Disappearance 
of the aortic pulsations indicates extravasa- 
tion into the pericardium. These manifes- 
tations may require careful roentgenoscopic 
and roentgenographic study and in the 
acutely ill cases can be performed only with 
extreme caution and care. Laminagraphic 
studies of the aorta may be of value in 
localizing the portion of the aorta involved 
and delimiting the extent of the process. 

CASE REPORTS 

Case i. J. A., male, white, aged sixty-five. 
Four months previously, he had been hospital- 
ized with a diagnosis of arteriosclerotic heart 
disease and cardiac hypertrophy. For several 
weeks, he had had marked dyspnea on exertion, 
orthopnea, and mild epigastric pain which was 
aggravated by food. On the day of the present 
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admissiorij he was suddenly discovered by his 
family in a state of deep stupor. 

Physical examination revealed a well de- 
veloped and nourished male with moist skin and 
mild stiffness of the neck. The heart was en- 
larged to the left; there were no murmurs and 
the rhythm was regular. A2was greater thanPj. 
There were slight dullness and rales at the right 
base. There was weakness of the right leg and 
the right knee jerk was less than the left. Both 
ankle jerks were absent. The Babinski sign was 
positive on the right. The blood pressure on 
admission to the hospital was 160/110, whereas 
previously it had been 240/135. Temperature 
was 97.8° F.j pulse So, respirations 22. The 
urine showed a very slight trace of albumin. 
The red blood cell count was 3,810,000; white 
cell count 9,600 and the hemoglobin 71 per cent. 
The Hinton test was negative. Non-protein 
nitrogen was 43. The electrocardiogram showed 
left ventricular predominance with ventricular 
premature beats in lead ii and auricular prema- 
ture beats in leads ii and iii. 

The patient was digitalized and fluids were 
restricted. The temperature was slightly ele- 
vated, pulse continued at about 100, and the 
respirations varied from 22 to 32. After four 
days in the hospital, he was conscious and ra- 
tional and the weakness of the leg disappeared. 
His blood pressure rose to 218/130. Roentgen 
examination revealed an increase in the width 
of the aorta bilaterally and a marked general- 
ized increase in the size of the heart shadow. 
There were congestive changes in both lung 
fields and fluid at the right base. On the 
eleventh day of his stay in the hospital, he 
suddenly became markedly dyspneic, collapsed 
and died. 

At autopsy, there was found a dissecting 
aneurysm of the aorta, with rupture into the 
pericardium; fibrinous pericarditis; hyperten- 
sive heart disease; and atherosclerosis of the 
aorta. The pericardial sac was distended and 
contained 1,500 cc. of freshly clotted blood. 
There was fibrinous pericarditis. The heart was 
markedly hypertrophied and weighed 800 
grams. The myocardium was twice normal in 
thickness. The intima of the aorta presented 
numerous golden-yellow plaques scattered over 
Its surface; there was no thickening of the aortic 
wall. About 2 cm. above the base of the left 
aortic cusp, there was an irregular, transverse 
laceration of the intima of the aorta. This area 
was about 2 cm. in length and extended through 
the intima and media to connect with a cavity 
filled with freshly coagulated blood lying within 


the wall of the aorta. The cavity extended 
downward in the aortic wall to the origin of the 
aorta and a sinus communicated directly with 
the pericardium. 

Case ii. C. W., male, colored, married, aged 
forty-nine. He was well until three years pre- 
viously, when he began to have dyspnea occa- 
sionally while engaged in his work of carrying 
baggage at a railroad station. There was no 
pain in the chest, orthopnea or edema. His 
physician told him that he had high blood pres- 
sure and restricted his activities. The day prior 
to admission, there was a very sudden onset of 
extremely severe pain in the left anterior chest, 
radiating to the left upper quadrant and to the 
left lower quadrant of the abdomen. He felt 
extremely weak and sweated very profusely. A 
hypodermic injection produced relief for a few 
hours, after which the pain recurred in the left 
lower abdomen. 

On admission, there was dullness and sup- 
pression of the breath sounds over the left 
lower chest. The heart was enlarged to the left 
and there was a harsh systolic murmur over the 
precordium; the sounds were of fair quality and 
the rate was 120, The blood pressure in the right 
arm was 112/64 ^.nd in the left 128/74. The 
temperature was 98.6° F., pulse 120, respira- 
tions 24. The red blood cell count was 5,000,000; 
white cell count 15,000, and hemoglobin 85 per 
cent. The urine contained a trace of albumin 
and many white blood cells. Roentgen study of 
the chest revealed homogeneous density over 
the entire left lung field, indicating a large 
amount of fluid in the left pleural space. He 
survived three days and died very suddenly. 

At autopsy, there was a dissecting aneurysm 
of the thoracic and abdominal portions of the 
aorta with rupture into the mediastinum and 
left pleural cavity. The arch of the aorta pre- 
sented an oblique rent about 3 cm. in length in 
the intima along its superior aspect. Opposite 
this, there was a tear in the adventitia which 
was separated from the media by a large clot. 
The dissection extended downward to a point 
about 6 cm. below the level of the diaphragm. 
The heart weighed 550 grams and was fairly 
normal. There was 150 cc. of blood in the peri- 
cardial cavity. There was marked atherosclero- 
sis of the aorta. 

Case iii. A. C., female, white, aged seventy- 
three. For several years, the patient had shown 
mental changes with emotional instability, ir- 
ritability, and loss of memory. One year ago, 
she had had a slight shock. She was a Christian 



588 


Max Ritvo and Paul J. Votta 


DKcr.MnnR, 1944 


Scientist and an accurate history could not be 
obtained as she was unwilling to discuss her 
illness. One day prior to admission, she fell 
while walking in the street and could not rise. 
When seen in the hospital, she was unable to 
use her right arm or leg and her speech was so 
thick as to be practically unintelligible. There 
was weakness of the left side of the face and a 
slight droop of the left side of the mouth. The 
tongue protruded to the left. The heart was 
enlarged slightly to the left; the sounds were 
regular and of good quality and the rate and 
rhythm were normal. There was a systolic mur- 
mur at the apex. The blood pressure was 
1 80/100. The right leg was spastic. The red 
blood cell count was 4,600,000; the white cell 
count 6,300 to 11,400 and the hemoglobin 89 
per cent. The Hinton test was negative. Elec- 
trocardiographic studies showed left ventricular 
predominance and partial heart block. Roent- 
gen examination of the chest showed that the 
aortic shadow was markedly widened and there 
was extensive calcification in the region of the 
arch of the aorta. The patient’s condition re- 
mained unchanged for about two months, after 
which time she developed bronchopneumonia 
and died. 

Autopsy showed a healed dissecting aneu- 
rysm of the aorta and right common iliac artery. 
There was a large opening in the aorta in the 
region of the beginning of the arch; the lumen 
was divided into two portions and the entire 
aorta from this point continued as a double 
vessel with two lumens of nearly equal size. 
The entire aorta was calcified and sclerotic. The 
heart weighed 300 grams and was not remark- 
able except for marked sclerosis and calcifica- 
tion of the coronary arteries. 

Case iv. J. D., male, white, aged forty-two. 
About three years ago, the patient was hit by 
an automobile and rendered unconscious. While 
at the hospital at that time, he learned that his 
blood pressure was “210.” Since the accident, 
he had had dizziness, poor vision and soreness 
behind the left ear. During the past year, he had 
had frequency and nocturia. Twelve hours 
prior to the present admission, he was suddenly 
seized with a very severe pain in the anterior 
portion of the upper chest. The pain was bi- 
lateral and did not radiate. There was profuse 
sweating and alternating feeling of heat and 
cold. There was no dyspnea. He vomited sev- 
eral times and had a severe, dry cough. On 
physical examination, the heart was enlarged 
to the left and the impulse was heaving; the 


sounds were of fair quality with A2 greater 
than Po. There was a friction rub at the left 
second interspace anteriorly. The red blood 
cell count was 4,250,000; white cell count 
12,750, and the hemoglobin 87 per cent. The 
Hinton test was negative; non-protein nitrogen 
40; temperature 98° F.; pulse 90; respirations 
20. The blood pressure was 170/110. The elec- 
trocardiogram showed left ventricular predomi- 
nance and right bundle branch block. Roentgen 
examination revealed marked widening of the 
supracardiac area, particularly in the region of 
the arch and descending aorta. The heart was 
enlarged to the left in the region of the ven- 
tricle. During his stay in the hospital, he com- 
plained of precordial pain and’ was partially 
confused mentally. On the sixteenth day, he 
suddenly complained of severe chest pain and 
a sense of impending death. Within a few mo- 
ments of the onset, he died. 

At autopsy, there was 2,000 cc. of clotted 
blood and fluid in the left pleural cavity, 300 cc. 
of fluid blood in the right pleural space and 
500 cc. of amber fluid in the pericardial sac. 
The heart weighed 640 grams; the epicardium 
and endocardium were normal. There were a 
few atheromatous plaques on the valves. At the 
posterior aspect of the arch of the aorta, there 
was a ragged, transverse tear in the inlima 
measuring 1.5 cm. in length. The intima was 
separated throughout the entire circumference 
of the aorta, with the exception of a very nar- 
row area posteriorly, from the level of the sub- 
clavian artery to the proximal portions of the 
internal iliac arteries. The cavity thus formed 
contained a small amount of clotted blood at 
its extreme lower end. Two fresh ruptures of 
the aorta, each measuring about 2 cm. in length, 
were present in the superior aspect of the aorta 
in the region of the junction of the arch and the 
descending portion. In the intima, there were 
many yellow plaques with calcification. The 
atherosclerotic changes were most marked in 
the abdominal aorta. 

Case v. F. D. L. Q., male, Filipino, aged 
forty. One year ago, he was ill with a bleeding 
peptic ulcer and hypertension. His blood pres- 
sure at that time was 168/118. Two weeks ago, 
a physical examination (pre-employment) re- 
vealed “high blood pressure.” Two nights ago, 
at 1 :30 A.M., he developed persistent orthopnea 
and discomfort in the chest. Early the following 
afternoon, he suddenly felt a sharp, burning 
pain in the epigastrium; the pain was boring 
and burning and did not radiate. After sedation. 
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he was sent to the hospital. On admission, the 
skin was dry and cyanotic. The heart was en- 
larged to the left, regular, rate 130, with weak 
sounds and no murmurs. P2 was greater than Ao. 
The blood pressure was 100/55 in the right arm 
and 100/60 in the left. The red blood cell count 
was 6,000,000; the white cell count 2.7,600, and 
the hemoglobin 95 per cent. Non-protein nitro- 
gen was 46. Electrocardiogram showed left 
ventricular predominance which was inter- 
preted as “possibly coronary thrombosis, but 
not characteristic.” Roentgen studies showed 
the aorta moderately widened and the heart 
enlarged to the left. On the second day in the 
hospital, he suddenly went into shock and died. 

Postmortem examination revealed a dissect- 
ing aneurysm of the aorta, hemopericardium, 
aortic atherosclerosis, and cardiac hypertrophy 
with an infarct of the left ventricle. The peri- 
cardial sac contained 200 cc. of clotted blood. 
The heart weighed 500 grams and there was 
narrowing'of the coronary arteries with numer- 
ous atheromatous plaques in the intima. In the 
aorta, at a point about l cm. above the aortic 
wall, there was a sharp rupture of the intima 
and a portion of the media. This area measured 
4 cm. in length. A smaller slit measuring i cm. 
in length was also present in this region. The 
wall of the aorta was dissected from its point 
of origin to the mouth of the celiac artery. There 
was hemorrhagic extravasation into the ad- 
ventitial tissues at the root of the pulmonary 
artery and the aorta. The tissue layers in this 
region were separated and contained small clots 
of blood. There were many small atheromatous 
deposits scattered throughout the entire aorta. 

Case vi. W. R., male, white, aged seventy- 
five. This patient was admitted to the hospital 
in pain and moaning constantly. He was un- 
able to give any details as to his history and 
was unaccompanied by anyone who knew the 
details of his illness. He was extremely restless 
and appeared very seriously ill. The heart was 
not enlarged. A rough systolic murmur was 
heard over the entire precordium. The blood 
pressure was 122/58 in the left and 104/52 in 
the right arm. Temperature was 101° F.; pulse 
ti8; respirations 26. The urine contained a 
slight trace of albumin and many white blood 
cells. The white blood cell count was 21,000 and 
the hemoglobin 88 per cent. The Hinton test 
was negative. Non-protein nitrogen was 33. 
Roentgen examination revealed marked widen- 
ing of the aortic shadow and enlargement of the 
heart outline. He became progressively worse 


during his hospital stay and died on the fifth day. 

Postmortem examination showed an exten- 
sive dissection of the aorta involving over one- 
third of its circumference and practically its 
entire length. There was also dissection of both 
common and external iliac arteries, the in- 
nominate, the left common carotid, and the 
left subclavian arteries for a distance of about 
3 cm. About 500 cc. of blood was found in 
the pericardial cavity. The heart weighed 520 
grams and showed acute bacterial endocarditis 
and a healed rheumatic lesion. 

Case vii. J. A., male, white, aged fifty-five. 
About six hours prior to admission, while talk- 
ing quietly with a friend, he suddenly experi- 
enced a sharp pain in the chest. The pain was 
so severe that he was unable to draw a deep 
breath; it extended directly through to the 
back, and no relief was obtained by lying 
down. He “broke into a cold sweat,” and 
vomited. About seven years previously, he 
recollected having experienced a similar, less 
severe attack; otherwise, he had been well. At 
the time of admission, the heart was enlarged 
to the left, there was a systolic murmur at the 
apex, and A2 was accentuated. The blood pres- 
sure was 240/120. The red blood cell count was 
4,300,000; the white cell count 20,000 and the 
hemoglobin 85 per cent. There was a large 
trace of albumin in the urine. The Hinton test 
was negative and the non-protein nitrogen 55. 
Electrocardiographic studies showed left ven- 
tricular predominance and auricular premature 
beats in lead ii. Roentgen studies of the chest 
showed an increase in the width of the supra- 
cardiac area to the left in the region of the de- 
scending aorta. The heart was enlarged to the 
left. He continued to feel weak. The blood 
pressure dropped to 135/75 the right arm 
and 140/90 in the left. On the fourteenth day 
of his hospital stay, he collapsed suddenly and 
died. 

At autopsy, the heart showed coronary sclero- 
sis, otherwise was not remarkable; it weighed 
450 grams. There was 500 cc. of clear fluid in 
the pericardium. In the aorta, at the level of 
the left subclavian artery, there was an inci- 
sion-like rupture of the intima and the intima 
was dissected from this point to the bifurcation 
of the common iliacs. At a point about 6 cm. 
below the above described intimal break, a 
second, similar lesion was present with the 
formation of a false lumen. There was also dis- 
section of the superior mesenteric artery for a 
considerable distance. 
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Case viii. P. G., male, white, aged sixty-four. 
Two weeks prior to admission, he became ill 
with a cold and developed marked orthopnea. 
There were no chills or rusty sputum. About 
twenty-four hours before entering the hospital, 
he was suddenly awakened by a very sharp 
pain just below the xiphoid. The pain was ag- 
gravated by breathing and radiated to the left 
shoulder. On admission, he was slightly cy- 
anotic. There were moist rales at the left base. 
The heart was enlarged to the left, the sounds 
were of poor quality, the rhythm regular and 
the rate 92. A to and fro murmur was present 
over the precordium and there was a palpable 
thrill in the second interspace on the right. The 
liver was enlarged and there was edema of the 
legs. The blood pressure rose to 110/80. The 
red blood cell count was 4,780,000; the white 
cell count 9,550, and the hemoglobin 78 per 
cent. The Hinton test was negative, the non- 
protein nitrogen 36 and the icteric index 8. 
Electrocardiographic studies showed left ven- 
tricular predominance and Q-T interval was 
prolonged by 0.02 second. Roentgen examina- 
tion revealed a widening of the supracardiac 
area bilaterally, enlargement of the heart 
shadow both to the right and left, and conges- 
tive changes in both lungs. He was digitalized 
but continued to have substernal pain and 
cyanosis. On the third day, the blood pressure 
fell to 70/30. The following day, he died sud- 
denly. 

At autopsy, the pericardial cavity was filled 
with a soft, dark red blood clot which formed a 
coat 2 cm. in thickness over the heart. There 
was a large perforation in the right lateral por- 
tion of the ascending aorta at a point about 
4 cm. above the aortic valve; the perforation 
measured about i by 0.5 cm. and communi- 
cated directly with the pericardial cavity. The 
ascending aorta showed an aneurysmal dilata- 
tion, its circumference measuring 1 1 cm. as 
compared with 6.5 cm. in the transverse por- 
tion. The intima and media presented a large 
rupture measuring 7 by 2 cm. There was an 
accumulation of dark red blood in the adventi- 
tial tissue and between the adventitia and the 
media; this extended along the aorta to the mid- 
thoracic region. A few calcified plaques were 
present in the ascending aorta. The lungs 
showed congestion. The heart weighed 600 
grams and the left ventricle was enlarged. There 
was marked stensosis with calcification and 
thickening of the aortic valve. The left coronary 
artery showed yellow, irregular plaques. 


Case ix. M. M., male, white. The patient 
had been perfectly well. About 9 p.m. on the day 
of admission, he suddenly experienced a feeling 
ofdizziness which was soon followed by a severe 
pain in the region of the jaw. He became pale, 
dyspneic and sweated profusely. Sudden col- 
lapse followed and he was removed to the 
hospital. On admission, he was restless; the skin 
felt cold and moist. He complained of substernal 
pain. The heart was enlarged to the left and the 
sounds were faint; no murmurs were present. 
The blood pressure was 80/40; temperature 
98° F., pulse 62, and respirations 15. The red 
blood cell count was 4,200,000; white count 
16,000; and the hemoglobin 70 per cent. The 
Hinton test was negative. The urine showed a 
very slight trace of albumin and a few white 
blood cells. An electrocardiogram revealed left 
ventricular predominance and prolonged Q-T 
interval of 0.02 second. Roentgen studies 
showed marked, bilateral widening of the supra- 
cardiac area, enlargement of the heart shadow 
and fluid at the right base (Fig. 1). During his 
stay in the hospital, he complained constantly 
of pain in the chest. The blood pressure rose to 
90/70. On the sixth day, there was a sudden 
exacerbation of the pain, the patient gasped and 
suddenly died. 

At autopsy, there was 70 cc. of partially 
clotted blood in the pericardium. The heart was 
moderately enlarged, weighing 520 grams. In 
the superolateral surface of the arch of the aorta 
at a point about 2 cm. beyond the orifice of the 
left subclavian artery, there was a transverse 
cleft in the intima which measured 4 by i cm. 
From this point a tract extended along the 
right lateral margin of the aorta to the level of 
the orifices of the renal arteries. The intima of 
the aorta presented a rough, wrinkled appear- 
ance and several scattered calcareous deposits. 
The pathologist’s diagnoses were: dissecting 
aneurysm of the ascending aorta with rupture 
into the cavity and an old, healed, dissecting 
aneurysm of the thoracic aorta; hypertensive 
heart disease; atherosclerosis of the aorta and 
the coronary arteries. 

Case x. J. M., male, white, aged forty-eight. 
The patient entered the hospital after collapsing 
suddenly in the waiting room of a railroad sta- 
tion. He stated that he had had no sleep during 
the previous thirty-six hours. He was uncon- 
scious for fifteen minutes. On admission to the 
hospital, his complaints were weakness and a 
burning feeling in the throat. Ten years pre- 
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viously, his physician had told him that he had 
hypertensive heart disease and that his blood 
pressure was 220. However, he had felt well and 
had been able to continue his work. At the time 
of entry, he was drowsy and ashen-gray; the 
skin was cold and clammy. The maximum 
cardiac impulse was palpable in the fifth left 
interspace 13 cm. from the mid-sternal line. 
There were no cardiac murmurs; the heart 
sounds were of fair quality; there were occa- 
sional extrasystoles; the rate was 80. There were 
rales with diminished resonance at the left 
base. The red blood cell count was 3,340,000; 
white cell count 14,100, and hemoglobin 90 per 
cent. The urine contained moderate amounts of 
albumin. The electrocardiogram showed abnor- 
mal S-T segments and T waves upright in all 
leads with low origin in leads ii, iir, and iv. 
Roentgen examination of the chest revealed 



Fig. I. Case ix. Dissecting aneurysm of the aorta 
with rupture into the pericardium. The supra- 
cardiac area is increased markedly in width bi- 
laterally. To the right, this density is uniform and 
presents a sharply defined, slightly rounded lateral 
margin, indicating hemorrhage into the pericardial 
sac. On the left, the dissection has resulted in an 
area of density^ adjacent to the shadow of the de- 
scending aorta and the border of the heart. This area 
is less dense than the shadow of the heart, and the 
aorta and cardiac border are visible through it. 
The aortic knob is prominent. The heart is large. 
There is fluid at the right base. 



Fig. 2. Case x. Dissecting aneurysm of the aorta 
with rupture into the pericardial sac and the right 
pleura] space. There is widening of the supra- 
cardiac area both to the right and left. The heart 
is enlarged. There is fluid at the right base. 

cardiac hypertrophy and increase in the width 
of the supracardiac shadow (Fig. 2). On his 
second day in the hospital, he developed moder- 
ate pain in the chest and became very restless. 
The veins of the neck became distended. The 
blood pressure was 60/50 and pulse 100. The 
following day, the blood pressure rose to 1 10/80. 
His condition remained unchanged until the 
fifth day when he suddenly developed shock 
and died. 

At the postmortem examination, there was 
500 cc. of sanguineous fluid in the right pleural 
cavity and 450 cc. of blood in the pericardial 
cavity. The heart weighed 550 grams and 
the myocardium was firm and red. The valves 
appeared normal. The coronary artery was 
tortuous and dilated. There were several large 
atheromatous plaques in the ascending portion 
of the aorta. At a point about 2 cm. above the 
aortic valve, there was a tear 3.5 cm. in length 
extending through the intima. There was a 
dissection of the subadventitial tissue for a 
short distance from this lesion. A few atheroma- 
tous plaques were present in this portion of 
the aorta, and large atheromatous areas were 
found in the descending thoracic and abdominal 
aorta. 
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Fig. 3. Case xi. Dissecting aneurysm of the aorta. A, there is an area of increased density extending laterally 
from the shadow of the aortic knob and descending aorta. There is no widening of the supracardiac area on 
the right side. The heart is enlarged to the left in the region of the ventricle. B, same patient five days 
later. The area of increased density in the left paravertebral region has increased very markedly in size 
and is more dense than previously. This rapid increase in the width of the aortic shadow is one of the most 
important findings in dissecting aneurysm. 


Case xi. T. L., male, white, aged thirty-two, 
taxi driver. Two hours prior to admission, while 
opening the door of a closet at home, he experi- 
enced a sudden, severe pain in the upper mid- 
back. The pain radiated to the epigastrium and 
he vomited clear fluid. His face became ashen, 
his lips blue, and his extremities clammy; he 
did not collpase, however, and was able to re- 
main standing. Seven years previously, he had 
been in a sanatorium for sixteen months with 
tuberculosis and at that time, he was told that 
he had hypertension and a systolic murmur at 
the apex of the heart. For the past six months, 
there had been moderate dyspnea on severe 
exertion and a sense of pressure in the region 
of the sternum in cold weather. On admission, 
he was in acute distress and writhing in bed. 
The heart was enlarged slightly to the left; the 
rate was 100 and regular. There was a harsh 
systolic murmur at the aortic arch and a thrill, 
transmitted to the neck; there was also a diastol- 
ic murmur at the aortic area and a systolic 
murmur at the apex. The abdomen showed 
marked spasticity but was not tender. Electro- 
cardiographic findings were as follows: normal 


sinus rhythm; rate 100; P-R interval 0.16; 
Q-S interval o.io; T waves upright in all leads; 
P waves broad; marked left axis deviation. 
Roentgen examination of the chest showed an 
area of increased density in the left mid-chest, 
adjacent to the shadow of the descending por- 
tion of the aorta, and enlargement of the heart 
to the left in the region of the ventricle (Fig. 
jA). Re-examination five days later showed the 
area of density in the left paravertebral region 
markedly increased in size (Fig. jB). The blood 
pressure was 180/50 and was equal in the two 
arms. There were rales at the right base. On 
the third day, he became irrational and incon- 
tinent. Then suddenly he became cyanotic, 
dyspneic and comatose. A pulsating mass ap- 
peared just below the epigastrium. He rallied 
for a few hours and then died suddenly. 

At postmortem examination, 2,000 cc. of fluid 
blood and clots were present in the left pleural 
cavity. The pericardial cavity contained 60 cc. 
of clear yellow fluid. The heart weighed 540 
grams and was markedly enlarged. The aorta 
showed moderate atherosclerosis of the lower 
thoracic and abdominal portions. Five centi- 
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meters beyond the orifice of the left subclavian 
artery, there was a longitudinal tear about 
I cm. in length in the intima of the aorta. The 
media was dissected from this point down to the 
iliac arteries. There was dissection of the right 
renal artery for a distance of i cm. with com- 
plete occlusion of its lumen. 

Case xn. C. D., female, white, aged sixty- 
eight, widow. Four hours before admission, 
while climbing a flight of stairs, she experi- 
enced a sudden tearing sensation between the 
shoulders radiating to the epigastrium. The 
pain lessened but after about one-half hour she 
developed a complete sensory and motor paraly- 
sis below the level of the eighth thoracic verte- 
bra. On admission, she was in shock, cyanotic 
and pulseless; no blood pressure reading could 
be obtained. The heart was enlarged to the left 
and there was substernal dullness with marked 
widening of the mediastinum. A gallop rhythm 
was heard over the precordium. The lower mar- 
gin of the liver was 1 inches below the costal 
margin. Neurologic studies revealed motor and 
sensory loss below the level of the eighth dorsal 
vertebra. There was tenderness over the entire 
spine. The left knee-jerk was present. The 
plantar reflexes were weakly extensor. Lumbar 
puncture showed 90 white blood cells per cubic 
centimeter, otherwise normal. Electrocardio- 
graphic studies revealed a shifting auricular 
pace maker with bursts of nodal and ventricu- 
lar tachycardia; the rate was 135; P-R interval 
0.06 and 0.20; T1-T2 obscured; T2-T4 up; left 
axis; occasional dropped beats. Roentgen ex- 
amination showed a very marked increase in 
the width of the supracardiac area bilaterally 
and enlargement of the heart to the left (Fig. 4). 
The patient was given clyses of 3,000 cc. of 
5 per cent glucose in water. In spite of adequate 
fluid intake, her output during the first twenty- 
four hours was only 20 cc. and on the remaining 
days only about 10 cc. The non-protein nitrogen 
was 50 on admission and rose to 102 before 
death. There was no appreciable change in her 
condition and she died quietly. 

At autopsy, a slit 2 cm. in length was present 
in the intima of the aorta about 5 cm. above the 
aortic valve. The intima was dissected through- 
out the entire ascending arch and descending 
aorta to a point i cm. below the origin of the 
left renal artery. There was dissection of the 
fifth to twelfth intercostal arteries. The left 
renal artery had been occluded by the dissection 
and there was complete infarction of the left 



Fig. 4. Case xii. Dissecting aneurysm of the aorta. 
The supracardiac area is increased markedly in 
width bilaterally. The heart shadow is enlarged to 
the left. 

kidney. The right kidney and its artery were 
normal. On the outer surface of the aorta, there 
was a rupture slightly distal to the aortic valve 
and within the pericardial cavity. The heart 
weighed 500 grams, otherwise it was normal. 
There was 300 cc. of clear yelllow fluid in the 
right chest and 200 cc. of fresh unclotted blood 
in the pericardial cavity. 

SUMMARY 

Dissecting aneurysm of the aorta is rela- 
tively uncommon; nevertheless this condi- 
tion is of great clinical significance as it 
may be confused with coronary disease, 
embolism or rupture of the heart. 

A dissecting aneurysm is produced by 
penetration of the circulating blood be- 
tween the layers of the wall of a blood ves- 
sel and is usually associated with a tear in 
the intima of the artery, hypertension, and 
atherosclerosis. Rupture into the medi- 
astinum, the pleural cavities or the peri- 
cardium is common and usually results 
fatally. 

In the acute cases, there is usually sud- 
den onset with severe pain in the chest or 
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abdomen. The pain is apt to radiate rap- 
idly as the dissection progresses; collapse, 
shock, and death may occur immediately 
or be delayed for weeks or months. 

The toentgen studies are of value in es- 
tablishing the diagnosis and in following the 
progress of the case. The significant roent- 
gen findings are increase in the width of 
the shadow of the aorta, cardiac hypertro- 
phy, pericardial effusion, and fluid in the 
pleural space. 

416 Marlboro St., Boston 15, Mass. 
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PREPYLORIC DIVERTICULUM OF THE STOMACH 
DEMONSTRABLE ONLY BY PRESSURE 
ROENTGENOGRAMS 

REPORT OF A CASE* 

By ARTHUR F. HUNTER, M.D.f 

NEW YORK, NEW YORK. 


D iverticula occur in the stomach 

much less frequently than in other por- 
tions of the gastrointestinal tract.'* They 
are usuall)^ situated at the fundus in the re- 
gion of the cardiac orifice. They are rare in 
other portions of the stomach. Because the 
diverticulum was located in the lower end 
of the stomach and because it could be 
demonstrated only by pressure, this case 
seems worthy of record. 

Opinions concerning the classification of 
gastric diverticula vary. They have been 
classified according to etiology as congeni- 
tal or acquired, according to morphology as 
true (if they contain all the elements of the 
gastric wall) or as false (if they do not), and 
according to mechanism as pulsion or trac- 
tion types.'* Rivers, Stevens and Kirklin^ re- 
ported 14 cases proved at operation or au- 
topsy; of 6 of these cases examined roent- 
genographically only 1 were true diverticula 
located at the cardiac end, the remaining 4 
being secondary to ulcer or neoplasm. It is 
of interest that 6 of the 14 cases were lo- 
cated in the prepyloric region, 6 at the 
fundus and 1 midway between the two. All 
of the 5 gastric diverticula found at autopsy, 
at the Presbyterian Hospital, were situated 
in the cardiac end of the stomach. With the 
exception of the present case, all of the gas- 
tric diverticula demonstrated by routine 
examination, in the Department of Radiol- 
ogy, were located in the same region. Til- 
ger® reported a traction diverticulum of the 
prepyloric region resulting from a gallblad- 
der adhesion. 

Gastric diverticula may or may not pro- 
duce symptoms.* Relief of such symptoms 


has been recorded following surgical trea.t- 
ment.^'®’’^ 

The outpouching at the fundus is usually 
demonstrated with ease and may be dif- 
ferentiated from ulcer, which it may simu- 
late, because it usually retains barium 
after the stomach is empty. The prepyloric 
diverticula which have been demonstrated 
by roentgen methods produced obvious ex- 
traluminal barium shadows (Tupper*). 
Sutherland® reported a filling defect in the 
gastric shadow due to pressure of the blood 
■filled diverticular sac on the stomach. 

CASE REPORT 

A. G. (Unit No. 641925). A sixty year old 
Austrian tailor came to the Vanderbilt Clinic 
May 13, 1941, because of a contracture of the 
right ring finger of three years’ duration. The 
presenting medical problem was whether the 
patient had Dupuytren’s contracture or rheum- 
atoid arthritis. The routine history disclosed 
that the patient had had one or two bloody 
stools and recent constipation. This, together 
with slight epigastric tenderness, led to a roent- 
gen examination of the stomach on May 26, 
1941. The roentgenoscopic examination dis- 
closed an extraluminal barium shadow about 
i.o cm. in diameter in the prepyloric region 
which could be demonstrated only by pressure 
of the gloved hand and which was completely 
obliterated by normal peristaltic waves (Fig. 
I and 2). This shadow was reproduced on four 
pressure roentgenograms (Fig. 3). The long 
axis of the shadow paralleled the longitudinal 
rugae. This shadow was considered to be sug- 
gestive of an ulcer. A second roentgen examina- 
tion, July 8, 1941, reproduced this shadow as 
described above. 

Gastroscopy was done by Dr. Armistead C. 


* From the Department of Radiology of the Presbyterian Hospital and of the College of Physicians and Surgeons of Columbia Uni- 
versity, New York City, 
t Now First Lieutenant, M.C., A.U.S. 
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Fig. I . Diverticulum of the lower end of the stomach. 
Routine roentgenogram of the stomach in the 
prone oblique position fails to disclose an extra- 
luminal shadow in the prepyloric region. 

Crump, July 23, 1941, and revealed what ap- 
peared to be a pocket-like depression on the 
posterior wall in the prepyloric region into 



Fig. a. Diverticulum of the lower end of the stomach. 
Routine roentgenogram of the stomach in the erect 
position fails to disclose an extraluminal shadow 
in the prepyloric region. 

which the normal mucosa dipped. Dr. Crump 
thought that this was not an ulcer and was 
probably a diverticulum. A second gastroscopy 



Fig. 3. Diverticulum of the lower end of the stomach. Pressure roentgenograms made May 26, 1941, disclose 
an oval barium shadow in the prepyloric region suggesting the crater of an ulcer. This shadow was repro- 
duced at a second observation on July 8, 1 941 . 
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was done August 20, 1941, and the outpouching 
was again seen but appeared to be not quite as 
deep as at the first observation. The gastric 
mucosa appeared normal. 

The patient’s arthritic complaints were great- 
ly improved following gold therapy. No diges- 
tive disturbances were recorded up to the pa- 
tient’s last visit on January 6, 1942. 

COMMENT 

This case illustrates the importance of 
pressure methods of roentgen examination 
of the stomach, as this diverticulum was in 
the posterior wall and was too shallow to be 
demonstrable in any other way. It also em- 
phasizes the helpfulness of gastroscopy with 
roentgen examination, as the former 
showed clearly that the mucosa was intact 
and therefore that no ulcer was present. 
The fact that normal peristalsis flowed 
freely through the antrum and effaced the 
barium shadow should have suggested that 
the lesion was not an ulcer. An exact classi- 
fication cannot be made without histologi- 
cal study. It would seem likely that this 
was a true diverticulum but whether it was 


congenital pulsion in type cannot be deter- 
mined. 

SUMMARY 

An extraluminal barium shadow in the 
lower end of the stomach, demonstrable 
only on pressure, was shown by gastroscopy 
to be a diverticulum. 
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MEGA-ESOPHAGUS AS A CAUSE OF 
MEDIASTINAL WIDENING* 

By ALLAN HURST, M.D., and SYDNEY BASSIN, M.D. 

NEW YORK, NEW YORK 


T?XTENSIVE mass surveys of appar- 
^ ently healthy adults to detect un- 
known cases of tuberculosis have been a 
major part of the services of the Bureau of 
Tuberculosis of the Department of Health 
since 1933d This type of case finding has 
been greatly extended as a result of the 
routine chest roentgenograms of the selec- 
tees at the Army Induction Center.-'^’"* 
Similar mass studies of adult populations 
are developing throughout the country so 
that greater and greater samples of the 
population are being roentgenographed for 
the first time. 

While the detection of tuberculosis has 
been the prime objective of such studies, 
they have at the same time revealed a 
wealth of non- tuberculous conditions de- 
monstrable in the chest roentgenogram that 
has been of the greatest interest. For, as in 
incipient tuberculous lesions, the discovery 
of many of the non-tuberculous abnormali- 
ties has resulted in therapy or corrective 
measures that have benefited the individ- 
ual. 

This report will deal with ii cases in 
which the initial roentgenogram suggested 
the presence of a mega-esophagus subse- 
quently verified by the barium meal. This 
condition has in the past fallen mainly 
within the province of the gastroenterolo- 
gist and internist. When the dilatation be- 
comes sufficiently marked to project be- 
yond the cardiac or sternal border it pre- 
sents a rather characteristic appearance on 
the chest roentgenogram. It therefore as- 
sumes an important position in the differ- 
ential diagnosis of mediastinal abnormali- 
ties particularly to physicians interested 
in chest diseases and to those reading sur- 
vey roentgenograms, 

A review of the literature is confusing in 
that cases appear classified under a variety 
of terms. The term “cardiospasm” was first 


introduced by Mikulicz® in 1888 who de- 
scribed the dilatation as due to an actual 
spasm of the cardiac sphincter, Sturtevant” 
reviewed the literature up to 1933 and de- 
fined “cardiospasm” as the “common 
name used for a condition in which, without 
demonstrable obstructive pathologic 
change, and usually without pain, food 
does not pass readily from the esophagus 
into the stomach, but is held in the esopha- 
gus which in the majority of cases, under- 
goes dilatation, sometimes extreme,” 

It has been noted by many observers 
that the marked dilatation seen in simple, 
so-called non-organic “cardiospasm” is 
rarely seen in organic stenosis. No benign 
or malignant stricture causes dilatation 
even approaching that produced by “car- 
diospasm,” Some authors have predicated 
vagus nerve involvement by trauma, lead 
poisoning, infection, etc,, as an explanation 
for the esophageal ectasia. Others have sug- 
gested a congenital tendency to idiopathic 
dilatation, perhaps similar to Hirsch- 
sprung’s disease. Finally, denying the ex- 
istence of a sphincter, the possibility was 
suggested that the diaphragmatic muscle 
might cause the obstruction,' acting as a 
pinchcock on the cardia. Recently Etzel® 
proposed a chronic vitamin Bi deficiency as 
the basic cause for this condition as well as 
for megacolon and mega-ureter. 

In early studies in 1913, A, F, Hurst® 
stated that the obstruction was caused by 
absence of relaxation of the sphincter which 
normally occurs when, in the act of swal- 
lowing, a peristaltic wave reaches it. He 
proposed the use of the term achalasia, 
meaning absence of relaxation of the car- 
diac sphincter. He felt that achalasia was 
not purely functional, a theory widely held, 
but that investigation would prove that it 
was the result of organic change involving 
the neuromuscular control of the sphincter. 


* From the Bureau of Tuberculosis, New York City Department of Health, H. R. Edwards, M.D,, Director. 
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Rake^” later demonstrated round cell infil- 
tration in Auerbach’s plexus at the lower 
end of the esophagus in early cases and de- 
generative changes resulting in more or less 
complete disappearance of the ganglion 
cells in late cases. Several investigators 
have confirmed this finding, but contradic- 
tory opinions are still held. 

A very complete and scholarly presenta- 
tion of the anatomy of the cardiac orifice of 
the stomach was recently presented by 
Lendrum.'^ Ke was unable to demonstrate 
a true sphincter or increased local muscula- 
ture or elastic tissue, but he stated that the 
last inch of the esophagus acted in that 
capacity. He gave a complete description 
of the pathologic findings in 13 cases of 
“cardiospasm.” In no case was there or- 
ganic narrowing of the neck or scarring 
around it. No thickened sphincter or hy- 
pertrophic oblique muscle was found, nor 
was there sufficient evidence to implicate 
the diaphragm in causing compression. In 
10 of the 13 cases where adequate sections 
could be obtained, the vagi were normal. In 
every case, however, there was a striking 
loss or complete absence of the ganglion 
cells from the myenteric plexus. 



Fig. I. Case i. 



Fig. 2. Case i. 


REPORT OF CASES 

Case i. M. M., a white male, aged thirty- 
seven, was rejected by the Armed Forces Induc- 
tion Station for “cardiospasm.” He gave a 
history of difficulty in swallowing which dated 
back to 1937 following an attack of pneumonia. 
There were frequent attacks of vomiting. A 
diagnosis of “cardiospasm” had been made at a 
hospital in 1937. Physical examination showed 
parasternal dullness on the right. The roent- 
genogram showed a diffuse widening of the 
mediastinum beginning at the extreme thoracic 
inlet at D2 with a curved border proceeding 
straight down parallel to the sternum and oc- 
cupying the inner half of the right chest. At the 
dome of the diaphragm, the density curved to 
the left obscuring the cardiophrenic angle. 
There was an air pocket at the extreme upper 
portion with a mottled stippled appearance in 
the upper third of the density (Fig. i). Barium 
filling showed a narrowing at the cardiac end 
with a markedly dilated esophagus extending 
straight down and then assuming a tortuous 
appearance lying across the dome of the dia- 
phragm (Fig. 2). The esophagus measured 7 cm. 
from the right border to the mid-point of D7. 

Case it. M. T., a Negro female, aged thirty- 
seven, was referred to one of the district clinics 
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Fig. 3. Case iv. 

by her private physician because of cough and 
expectoration of three weeks’ duration. Exami- 
nation was negative but roentgenoscopy and 
roentgenographic examination revealed a dif- 
fuse mediastinal widening with a density on the 
right, separate from the heart shadow. She was 
recalled on the suspicion of an esophageal dila- 
tation. Further questioning revealed a history 
of some dysphagia, nausea, and occasional post- 
prandial vomiting for the past seven years. The 
roentgenogram revealed the density to begin 
at about Dg, without a visible air pocket or 
fluid level. The density was homogeneous with- 
out any stippling and extended straight down 
reduplicating the cardiac contour and travers- 
ing and faintly obscuring the cardiophrenic 
angle. The density was widest at Dg and meas- 
ured 5.5 cm. from the right border to the middle 
of the vertebra. Barium studies demonstrated 
the “cardiospasm” and mega-esophagus. 

Case hi. S. F., a white male, aged thirty-five, 
was rejected by the Induction Station for a 
known “cardiospasm.” He had been well up to 
the age of fourteen when he began to regurgitate 
food after almost every meal. A diagnosis of 
“cardiospasm” and mega-esophagus was made, 
and at the age of twenty-one the anterior vagus 
nerve was sectioned with only slight relief. 
Physical examination revealed nothing of note. 
The roentgenogram revealed a homogeneous 


density beginning at Dg and extending down- 
wards reduplicating the cardiac contour and 
obscuring the cardiophrenic angle. There was 
a faint suggestion of an air pocket but no fluid 
level was visualized. The density measured 5 
cm. from the middle of Dg Jit its widest point. 
Barium studies showed a high grade “cardio- 
spasm” with a typical mega-esophagus. 

Case iv. L. C., a white female, aged fifty, was 
referred for examination as a teacher-applicant. 
There were no complaints or abnormal physical 
signs but the roentgenogram (Fig. 3) showed a 
diffuse widening of the mediastinum beginning 
at Dg with a soft convexity outwards and down- 
wards. At the upper portion was an air pocket 
with a questionable fluid line at the level of the 
clavicles. The upper third of the density had a 
stippled appearance. The density measured 5 
cm. at its greatest width to the middle of D7. 
The patient was recalled for further study with 
the tentative diagnosis of mega-esophagus and 
gave a history of intestinal upset about ten 
years previously. Studies done at that time had 
revealed a dilated esophagus. Barium studies 
at this clinic (Fig. 4 and 5) showed that the 
apparently even widening was actually hour- 
glass, the right hilar density bridging the upper 
and lower convexities. The esophagus was 
evenly widened to Dio and became tortuous 
beyond that point, lying across the dome of the 



Fig. 4. Case iv. 
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diaphram. On the right lateral view (Fig. 6) a 
definite fluid level is noted in a goblet-shaped, 
stippled area lying between the vertebral col- 
umn and the trachea which is displaced for- 
wards. 

Case v. N. P., a white male, aged thirty-five, 
was rejected by the Induction Center because 
of an unusual mediastinal density. He gave a 
history of “food getting stuck frequently,” 
without vomiting or weight loss for the past 
five to six years. Physical examination was en- 
tirely negative. The roentgenogram showed a 



Fig. 5. Case iv. 


slight widening of the right upper mediastinum 
beginning at D3. Inspection of the 4X 10" roent- 
genogram taken at the Induction Center re- 
vealed a suspicion of a fluid level at the sterno- 
clavicular junction with an air column above. 
Maximum width of the density was 4 cm. at the 
middle of Ds. There was an obscured cardio- 
phrenic angle without reduplication of the car- 
diac contour. Barium studies revealed a “cardio- 
spasm with a mild degree of mega-esophagus. 

Case vi. M. D., a white male, aged thirty- 
nine, was rejected by the Induction Center be- 
cause of the discovery of an unusual mediastinal 
density. He gave a history of difficulty in eating 
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Fig. 6. Case iv. 


large meals, fullness and the necessity for drink- 
ing large quantities of water with his meals. 
Physical examination was negative. The roent- 
genogram (Fig. 7) showed a mediastinal widen- 
ing to the right originating at D2. There was a 



Fig. 7. Case vi. 
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Fig. 8. Case vi. 

suggestion of a fluid level at D3. The outer den- 
sity reduplicated the right cardiac contour and 
crossed the diaphragm obscuring the cardio- 
phrenic angle. The density was widest at Do, 
measuring 5.5 cm. to the middle of the vertebral 
body. No stippling was seen on the posteroan- 
terior view. The lateral projection (Fig. 8) 
showed a goblet-shaped, stippled density lying 
between the vertebral column and the trachea 
which was convex anteriorly. Barium studies 
revealed a high grade “cardiospasm” with a 
marked mega-esophagus. 

Case vii. P. A., a white male, aged twenty- 
two, was first seen in a union survey. He gave a 
history of having been under observation in a 
hospital three years previously, was told that 
he had ulcers of the stomach and was advised 
to go on a milk and cream diet. No roentgeno- 
grams were taken at that time. For the past 
three or four years he complained of recurrent 
vomiting immediately after meals, with oc- 
casional attacks of left upper abdominal pain 
and marked belching which usually preceded 
the vomiting spells. He had lost about 7 pounds 
in the past year. There had been two occasions 
in the past year when very black stools were 
observed. Physical examination was essentially 
negative. The roentgenogram (Fig. 9) showed 
a large homogeneous density in the upper half 


of the right chest extending for a distance of 
about two-thirds of the transverse diameter of 
the right chest with a sharp convex outer 
margin. The border was continuous below with 
a density reduplicating the cardiac contour and 
traversing and obscuring the cardiophrenic 
angle. The widest diameter of the upper 
rounded portion was 10 cm. to the middle of 
D4. Lower down at Dg, the diameter was 7.5 
cm. I'he upper widened portion presented a 
stippled appearance. A diagnosis was made of 
mega-esophagus with a diverticulum-like dila- 
tation in the upper portion. Roentgen studies 
after a barium meal confirmed the diagnosis. 
With the first swallow of a thick barium mixture 
the left portion of the upper density filled read- 
ily. The right-sided rounded portion of the 
density filled only after the barium reached the 
middle third of the esophagus (Fig.'io and n). 

The patient was hospitalized for further 
study. The following is a verbatim report of 
the roentgen findings. “Examination of the ali- 
mentary tract by means of a barium meal shows 
evidence of enormous dilatation of the entire 
e.sophagus which in its upper third courses to 
the right of the spine and produces the shadow 
of increased density seen on the chest film. A 
large amount of retained food particles and se- 
cretion is present in the esophagus. During the 
thirty minute observation period none of the 
barium entered the stomach. The cardiac end is 
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smooth in contour. No evidence of malignancy 
can be demonstrated, although this possibility 
cannot be entirely excluded. Six hours after the 
ingestion of the barium none of the opaque me- 
dium has entered the stomach. Twenty-four 
hours later barium is seen outlining most of the 
colon. 

“Impression: The findings indicate marked 
dilatation of the entire esophagus, probably on 
the basis of a ‘cardiospasm.’ The obstruction at 
the cardiac end is of a very high degree.” 

Case viii. H. A., a white male, aged seven- 
teen, was rejected by the Induction Center for 
“cardiospasm.” Two years previously, while at 
a hospital for minimal tuberculous lesion, he 
was informed of this condition. He complained 
of a choking sensation during his meals for 
which he has been taking belladonna with slight 
relief. The roentgenogram showed a slight me- 
diastinal widening beginning at D4 which fol- 
lowed the cardiac contour and was widest at 
Dio — 5 cm. Administration of barium demon- 
strated a widened esophagus with an hour-glass 
shape. 

Case ix. T. J., a white male, aged twenty- 
four, had been roentgenographed three years 
previously and had been told that the findings 
were negative. He was drafted in 1941 and, fol- 



Fig. 10. Case vii. 



Fig. II. Case vii. 


lowing the onset of a respiratory infection, was 
admitted to the station hospital. Roentgen 
studies revealed a dilated esophagus. He was 
given a medical discharge and admitted to the 
Central Chest Clinic for further study. He had 
no digestive disturbances but did confess to oc- 
casional vomiting which occurred sometimes at 
night or after eating too quickly. The roent- 
genogram showed a mediastinal widening be- 
ginning at D2, and becoming progressively more 
marked up to Dio where it was 7 cm. A definite 
fluid level was noted at D3 and stippling was 
present throughout the visible portion of the 
esophagus. Roentgen studies after a barium 
meal confirmed the presence of a markedly 
dilated esophagus. 

Case x. C. J., a Negro male, aged twenty- 
eight, was referred to one of the district clinics 
for cough, expectoration, and dyspnea. He gave 
a history of difficulty in eating for the previous 
sixteen years and stated that he had to drink 
water or milk with his meals to get the food 
down. A diagnosis of widened esophagus was 
made at a hospital six years before. The initial 
roentgenogram taken at the district clinic 
showed a moderate dilatation of the lower me- 
diastinum. On further examination one month 
later, there was diffuse widening beginning at 
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D2 and becoming progressively wider until Du 
— 8.5 cm. at the diaphragmatic level. Barium 
studies showed a fish-hook type of mega-esopha- 
gus with a thin trickle of barium through the 
cardia. 

Case xi. S. S., a Negro male, aged twenty- 
eight, was rejected by the Induction Center for 
“cardiospasm.” For the past one and one-half 
years, he had suffered from cough followed by 
regurgitation and vomiting immediately after 
eating. No pain or weight loss had been noted. 
A diagnosis of “cardiospasm” had been made 
at a hospital with unsuccessful attempts at dila- 
tation. The roentgenogram showed a diffuse 
mediastinal widening beginning at D2 and 
widest at D7 — 8.5 cm. From that point down 
it became somewhat narrower. A fluid level 
was clearly seen at D3 with a suggestion of 
stippling. On the lateral view, the trachea was 
convex anteriorly. Roentgen studies after a 
barium meal showed an enormously dilated 
esophagus coiled and invaginated in the lower 
half and appearing at the left of the sternum. 

DISCUSSION 

There were 1 1 cases in this series, 9 males 
and 2 females, ranging in age from seven- 
teen to fifty. It is not possible to draw any 
conclusions from the age or sex distribution 
inasmuch as the majority (7) were diag- 
nosed among rejected draftees, all male, 
and of a selected age group. The others 
were found as follows: 2 on routine chest 
roentgenograms taken in the course of a 
survey, and 2 in a consultation chest clinic 
referred by their private physician for pul- 
monary complaints. Among the ii cases, 
there were 8 whites and 3 Negroes. 

One of the most interesting features in 
the study of mega-esophagus is the marked 
disproportion between the relative paucity 
of the complaints and the good general con- 
dition of the patient on the one hand, and 
the large size of the esophagus on the other. 
The complaints dated back to from one and 
one-half years to as long as twenty-one 
years. There was no definite recollection in 
most cases of any precipitating cause for 
the onset of symptoms. The symptoms 
were varied but referable to the upper di- 
gestive tract. In only i case was there only 


a “mild intestinal upset ’ which had led to 
the diagnosis. Most cases had difficulty in 
swallowing, nausea, and vomiting either 
occasionally or after every meal. Difficulty 
in eating large meals was a prominent com- 
plaint but pain was rarely mentioned. 
Many authors have stressed the onset of 
complaints as following some psychic 
trauma. In Plummer and Vinson’s large 
series,® they noted an inverse relationship 
between psychoneurosis and dilatation of 
the esophagus. Patients with “cardio- 
spasm” without esophageal dilatation were 
frequently of psychoneurotic type. Con- 
cerning “cardiospasm” with dilatation, 
they believe that “contrary to general be- 
lief, cardiospasm is not a psychoneurosis, 
and patients suflFering from it are usually 
calm and well balanced with normal nerv- 
ous systems.” 

In true mega-esophagus, the variation in 
the clinical pattern depends upon the abil- 
ity of the esophageal musculature to over- 
come the obstruction. This has been 
compared to cardiac disease in its compen- 
sated and decompensated states.'^ In mod- 
erate cases, there may be only slight dila- 
tation with thickening of the muscular 
walls, most particularly the circular mus- 
cles. There is also thickening of the circular 
elastic fibers. If long continued and severe 
pressure from within continues, other 
changes may occur. There may be enor- 
mous dilatation of the esophagus, with 
stretching lengthwise and thinning of the 
muscle. In severe cases, the lower half of 
the esophagus telescopes upon itself, the 
muscle fibers are torn and become fibrotic 
and the elastic fibers thinned. In occasional 
cases, the mucosa may herniate through 
the remnant of the muscular wall in the 
form of a diverticulum (Case vii). 

Reference has been made to several di- 
agnostic roentgen features which are here 
more fully discussed and which will aid in 
the differential diagnosis of this condition 
from other causes of mediastinal widening. 

i. Diffuse Widening of the Mediastinum. 
The shape of the mega-esophagus depends 
largely upon the degree and location of the 
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dilatation. In addition to the diffuse widen- 
ing, an elongation takes place which may 
best be described as the coiling on the floor 
of a slack rope suspended from the ceiling. 
The widening of the mediastinum is usually 
seen beginning at the thoracic inlet or just 
below. In 5 cases, it began at Da, in 4 cases 
at D3, at D4 in i case, and in Case vii an 
enormous diverticulum was present at the 
extreme thoracic inlet. The degree of wid- 
ening is difiicult to measure since’the great- 
est visible dilatation takes place to the right 
of the sternal or cardiac border, and be- 
cause the left border of the esophagus is 
lost in the cardiac density. It was not con- 
sidered practical to measure the esophagus 
after filling with barium since it was noted 
that its size, then, bore no constant re'a- 
tionship to that in a resting state. With 
a marked “cardiospasm,” the esophagus 
could dilate to almost double its size to re- 
tain the entire barium meal, with a con- 
comitant stretching and thinning of the 
wall. The largest width of the esophagus on 
the routine roentgenogram was measured 
from the right border to the center of the 
appropriate vertebral body. This varied 
from 4 cm. at Do in Case v to 8.5 cm. at D7 
in Case xi and Dn in Case x. 

2. Fluid Level. A definite level was found 
m 4 of the 1 1 cases traversing the tracheal 
column of air at the level of the clavicles. It 
depended on recent eating, drinking, and 
swallowing of air for its presence, and when 
found was pathognomonic. While present 
m only 4 cases, it is most important as a di- 
agnostic clue in the absence of marked dila- 
tation sufficient to cause obvious widening 
of the mediastinal shadow. 

_ 3. Stippling. In the upper esophagus ly- 
ing to the right of the sternum, there is oc- 
casionally seen a peculiar stippled, mar- 
hied, or mottled density. This is due to the 
contrast created by the mixture of air and 
food contents. On the right lateral view, 
this may^ be demonstrated as a goblet- 
shaped stippled density lying between the 
vertebral column and the trachea displaced 
anteriorly. In 4 of the ii cases, stippling 
W'as a pronounced feature. 
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4. Apparent Widening of the Cardiac 
Contour. On a routine roentgenogram with 
normal exposure the right inferior border of 
tlie dilated esophagus may give the impres- 
sion of an enlarged cardiac silhouette on the 
right and with greater exposure, an appar- 
ent reduplication of the cardiac contour is 
seen. This was present in all but one case 
which showed the least degree of widening. 
In addition, in a number of the cases a su- 
perimposed density was seen behind the 
cardiac shadow to the left of the midline. 
This could best be demonstrated on a 
roentgenogram with slightly increased pen- 
etration and consisted of the redundant 
lower portion of the esophagus lying on the 
dome of the diaphragm. 

5. Obliteration of the Cardiophre^iic A 77 gle. 
In all cases the dilated esophagus, after fol- 
lowing the cardiac contour, crosses to the 
left, the redundant esophagus obscuring the 
cardiophrenic angle. 

In every case, complete barium studies 
were done to demonstrate the “cardio- 
spasm,” stomach, and small bowel. This is 
very important in order to differentiate be- 
tween mega-esophagus and congenitally 
short esophagus with thoracic stomach. 
The redundant lower esophagus associated 
with mega-esophagus after filling with 
barium usually shows incisurae and peri- 
staltic patterns almost indistinguishable 
from the stomach itself. It is therefore nec- 
essary to complete the barium studies to 
rule out a thoracic stomach. 

SUMMARY 

1. Mega-esophagus may be diagnosed in 
the course of roentgen surveys of the chest. 

2. Eleven cases have been presented, all 
of which were diagnosed before roentgen 
studies with the barium meal. 

3. The important diagnostic points were 
found to be diffuse widening of the medias- 
tinal shadow, fluid level at the level of the 
clavicles, apparent widening or reduplica- 
tion of the cardiac contour, stippling of the 
upper third of the density, and obliteration 
of the cardiophrenic angle. 

4. In suspected cases, complete roentgen 
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studies with the barium meal should be 
done including visualization of the stomach 
and small bowel, to differentiate this condi- 
tion from congenital anomalies of the 
esophagus and stomach. 
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UNUSUAL TYPE OF INVERSION OF THE STOMACH 
ASSOCIATED WITH DIAPHRAGMATIC EVEN- 
TRATION AND OTHER ANOMALIES 

By MAJOR DAVID H. ROSENFELD 
Medical Corps, Army oj the United States 


I NVERSION of the stomach, according 
to Bockus,^ “is characterized by an orad 
position of the greater curvature together 
with extreme left lateral position of the car- 
dia. The duodenal cap is downward . . . 

He goes on to say that “This anomaly may 
be associated with annoying dyspeptic 
symptoms and bowel dysfunction.” 

REPORT OF CASE 

Present Illness. A soldier, aged twenty-four, 
was admitted to the Station Hospital for study 
complaining of “gas on the stomach,” anorexia, 
occasional vomiting, nervousness, and slight 
post-prandial left upper quadrant pain which 
was relieved by belching and lying down after 
meals. He vomited four or five times a week; the 
yomitus was free of blood but contained food 
just previously eaten. There was no constipa- 
tion or obstipation. 

Social History. He has had an unhappy family 
background, and has taken to excessive smok- 
and drinking for the past two years. He admits 
that he has had difficulty in adjusting himself to 
Army life and was demoted for inefficiency, his 
symptoms being markedly aggravated directly 
after this event. 

Physical Examination. Upon admission to the 
hospital, this patient appeared well nourished 
and not acutely ill. He was both nervous and 
apprehensive. The examination of the cardio- 
respiratory system was negative. An old opera- 
tive scar was present in the right lower quad- 
rant. The abdomen was normal except for a 
rather firm mass, later shown to be the right 
kidney, which was felt near the cecum. 

Laboratory Findings. Red and white blood cell 
counts were within normal limits. Urinalysis 
and serological examination were negative. 
Free and total gastric acidity was within normal 

range. Occasional occult blood was noted in the 
stools. 

Roentgen Findings. Roentgenographic and 
roentgenoscopic examinations of the chest re- 
vealed a markedly elevated left dome of the 
diaphragm, the apex being at the level of the 


fourth interspace anteriorly, on deep inspiration 
(Fig. i). The outline of the diaphragm was 
smooth and a large gas bubble was noted, which 
was later shown to be the Magenblase. In the 
Trendelenburg position, the bubble did not rise 
above the diaphragm, even on deep abdominal 
pressure. The left dome of the diaphragm 
moved approximately l inch and its excur- 
sions were diminished as compared to the right. 
No paradoxical movements were noted. 

Barium meal examination showed the esoph- 
agus to be in the midline; it appeared normal. 
The cardiac sphincter and cardiac end of the 
stomach appeared to be at the twelfth dorsal 
vertebra, while the greater curvature cf the 
stomach was situated at the level of the sixth 
dorsal vertebra, and fitted closely beneath the 
elevated left dome of the diaphragm (Fig. 2). 
The stomach assumed an inverted fish-hook ap- 
pearance, curving from right to left with the 
antrum and duodenal cap pointing downward 
and situated in the left upper quadrant. The 



Fig. I. Marked elevation of the left dome of the 
diaphragm and large stomach bubble below it. 
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Fig. 2. Complete inversion and reversal of the stom- 
ach with the cardiac end (C) situated in the left 
side of the abdomen at the level of the twelfth dor- 
sal vertebra, the greater curvature margin (GC) 
fitting under the elevated left dome of the dia- 
phragm, and the duodenal cap (D) also in the left 
side at the level of the eleventh dorsal vertebra. 

duodenal sweep assumed a normal “C”-shaped 
curve. With the exception of a few loops of the 
terminal ileum, almost all of the small bowel 
appeared in the left side of the abdomen. At six 
hours (barium water meal used) the stomach 
was empty and the head of the meal was at the 
mid-transverse colon. It was noted that the 
cecum was situated high in the abdomen (Fig. 
3) and that the terminal ileum appeared long 
and dilated. 

In the barium enema examination the barium 
entered the rectum and passed around the 
cecum without any interference. It was noted 
that the transverse colon extended diagonally 
down across the abdomen and the usual well 
defined hepatic flexure was absent. The tip of 
the cecum was situated at the level of the crest 
of the ilium. The colon exhibted a normal degree 
of mobility throughout. After evacuation a 
small quantity of barium remained in the colon. 

Intravenous Pyelogram. The left kidney ap- 
peared normal in size, shape and position; the 
renal pelvis and calyces were well delineated. In 
the erect position the left kidney shifted down- 


ward approximately 2 inches. Excretion of the 
opaque medium was excellent. The right kidney 
was small as compared to the left, and was situ- 
ated low in the abdomen, the upper pole being- 
at the level of the upper border of the fourth 
lumbar vertebra with the lower pole extending 
down to the first sacral segment; only the su- 
perior major calyx was well outlined. The right 
ureter was fairly well delineated and did not 
.appear redundant or looped. In the erect posi- 
tion, the right kidney descended approximately 

inches. Excretion of the opaque medium was 
good (Fig. 4). It can be reasonably .assumed, 
with the information at hand, that the right 
ureter is short and the low position of the right 
kidney is not due to ptosis but to arrest in its 
upward migration to the usual lumbar site. 

Final Roentgen Diagnosis, (i) Eventration of 
the left dome of the diaphr.agm; (2) complete 
inversion of the stomach; (3) abnorm.ally ro- 
tated stomach, the antrum and duodenal cap 
being situated in the left upper qu.adrant; (4) in- 
complete descent of the cecum; (5) simple iliac 
ectopia of the right kidney. 

COMMENT 

It is my opinion and that of others who 



Fig. 3. Six hours after ingestion of the barium and 
water meal. Illustrates diagonal direction of the 
transverse colon, lack of hepatic flexure, and high 
position of the cecum. 
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have had closer clinical contact with this 
patient that his complaints were psycho- 
genic in origin rather than due to the many 
anomalies present. This is borne out by the 
cases that Ekstrom® reported in which she 
stated, “Neither of the cases had note- 
worthy symptoms and the discovery of the 
abnormality was an incidental finding.” 

A psychiatric study of this patient showed 
him to be sufficiently maladjusted and men- 
tally unstable as to make him unfit for mili- 
tary service. He was later discharged from 
the Army. 

INCIDENCE 

Gross abnormalities of the stomach are 
rare and reports of inverted or “upside- 
down” stomachs are exceedingly rare. 
Bockus makes mention of this condition 
in his recent text, while nothing is said of 
this anomaly in the standard treatises on 
the gastrointestinal tract by Eusterman 
and Balfour,® Barclay,^ Rehfuss,^" and oth- 



^ Iri*^'’avenous pyelogram (five minute film). 
Demonstrates low position and small size of the 
right kidney. Subsequent pyelograms show the 
right ureter more clearly. 


ers. Feldman' states that he saw 1 cases in 
approximately 15,000 gastrointestinal ex- 
aminations. Rhinehart and Rhinehart“ re- 
ported 2 cases and Ekstrom,® 2 cases. A 
search through the literature of more than 
twenty years fails to reveal any others. The 
most interesting part of the case herein 
described is that the stomach is not only 



Fig. 5. Diagram illustrating Rhinehart and Rhine- 

hart’s conception of the mechanism of gastric in- 
version of the type that they described. 

inverted but reversed, the pylorus and 
duodenal cap being situated in the left 
side of the abdomen (Fig. 2), while in the 
cases already reported the pylorus and 
duodenal cap are in the right side (Fig. 5). 

EMBRYOLOGY 

All writers agree that inversion of the 
stomach is a congenital anomaly and the 
fact that it is usually associated with other 
congenital defects adds weight to this con- 
tention. There is considerable difference of 
opinion as to the cause of, and as to the 
forces that come into play in the produc- 
tion of various normal developmental rota- 
tory phenomena of the gastrointestinal 
tract, such as the 90 degree rotation of the 
stomach on its long axis, and the 180 degree 
counterclockwise rotation of the small 
bowel around the superior mesenteric ar- 
tery. One could hardly expect, then, a pre- 
cise description of the developmental proc- 
ess of this rare abnormality, inverted 
stomach. 

Rhinehart and Rhinehart surmised that 
this anomaly, of the type they and others 
described, was the result of rotation of 180 
degrees of the stomach around its trans- 
verse axis (Fig. 5). I showed the case under 
consideration to Dr. Corner'* and his asso- 
ciates at the Carnegie Institute of Embry- 
ology. They were rather reluctant to offer 
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an opinion, since nothing is known as to the 
mesenteric and ligamentous attachment of 
the stomach and neighboring viscera. They 
suggested, though, that a likely explanation 
was the following: At some time before the 
duodenum was fixed, when the embryo was 
between 30 and 35 mm. in size, the stomach 
was either pushed or pulled up in the left 



Fig. 6 . Diagram illustrating mechanism of gastric 
inversion of the type described by the author. See 
text. 


upper quadrant to fit under the elevated 
left dome of the diaphragm with the cardiac 
end remaining stationary and acting as a 
fulcrum (Fig. 6). 

Associated with inversion of the stomach, 
eventration of the left dome of the dia- 
phragm was seen. No attempt will be made 
to discuss this subject since the articles of 
Bayne-Jones,^ Korns,® Reed and Borden® 
are exhaustive and comprehensive. Inter- 
estingly enough, in both of Ekstrom’s cases, 
inversion of the stomach was associated 
with eventration of the left dome of the 
diaphragm and in one of Rhinehart and 
Rhinehart’s cases the left dome of the 
diaphragm was absent. What part this 
anomaly plays in inversion of the stomach 
is not known. Most likely, it is a corollary 
of the dictum, “Where there is one anom- 
aly, others are likely to be found.” 


SUMMARY 

1. A case of complete inversion of the 
stomach is presented. 

2. This case differs from all the other 
cases reported in that the stomach is not 
only inverted but reversed, the antrum and 
duodenal cap being situated in the left up- 
per quadrant. In the other cases reported, 
the antrum and duodenal cap are located 
well to the right of the midline. 

3. This anomaly was associated with 
other congenital abnormalities: eventration 
of the left dome of the diaphragm, incom- 
plete descent of the cecum, and iliac ectopia 
of the right kidney. 
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LESIONS OF THE DIAPHRAGM 

WITH SPECIAL REFERENCE TO EVENTRATION AND A REPORT 

OF THREE CASES 

By MAJOR RICHARD E. KINZER 
Medical Corps, Army oj the United States 
and 

MAJOR JAMES C. COOK 
Medical Corps, Army of the United States 


T he statistical value of the summarized 
findings in the consecutive examination 
of a large number of chest roentgenograms 
at an Armed Forces Induction Station is 
unquestioned. This is particularly true when 
one considers certain variations from nor- 
mal and minor congenital defects which of- 
ten have no clinical symptoms and are there- 
fore seldom followed to the autopsy table. 

In most of the recently reported series of 
diaphragmatic lesions, about 80 per cent 
have been esophageal hiatus hernias.®’® It is 
true that these hernias can sometimes be di- 
agnosed on the routine chest roentgeno- 
gram, but this is uncommon, and none of 
this type are included in this report. In fact, 
we must admit that not a single case of 
esophageal hiatus type hernia was diag- 
nosed from the chest roentgenogram alone 
during the examination of this group of 
roentgenograms. 

There were 38 cases of diaphragmatic le- 
sions found during the examination of 412,- 
149 chest roentgenograms. Of these, only 3 
were considered from the roentgen stand- 
point alone to be true diaphragmatic her- 
nias. The first of these was a congenital ab- 
sence of the posterior portion of the left 
diaphragm. The stomach, splenic flexure of 
the colon, and several loops of small intes- 
tine were herniated into the thoracic cage. 
The second was a congenital hernia through 
the right foramen of Morgagni. The third 
was a traumatic hernia through the left 
hemidiaphragm following an inflammatory 
necrosis. The remaining 35 cases were con- 
genital eventrations of the diaphragm, 30 
occurring on the left and 5 on the right. 

Since the beginning of routine roentgen 
examinations, eventration of the dia- 
phragm, among other abnormalities of the 
human anatomy, has become rather com- 


monplace. It is generally conceded to be a 
congenital condition since it has been found 
in the newborn. Clinical findings include an 
elevation of the diaphragm with a normal 
regular contour. Usually the normal respir- 
atory excursion is absent and occasionally 
paradoxical movements are noted. Com- 
pression of the lung on the affected side is 
not seen and usually the condition is 
asymptomatic. 

Pathological examinations of true con- 
genital eventrations have been uncommon. 
Degeneration of the phrenic nerve second- 
ary to trauma, tumor growth, and cervical 
tuberculosis have been reported and it may 
well be that eventration is not a true con- 
genital anomaly, but is the result of birth 
injury to the phrenic nerve.^ Degeneration 
of the diaphragmatic musculature is appar- 
ently secondary to destruction of the phren- 
ic nerve. 

The diagnostic roentgen signs of even- 
tration are a high position, a regular arched 
contour, and possible changes in the excur- 
sions due to the defective musculature.® By 
far the greater percentage occur on the left 
side. In our series of 35 cases only 5 were 
found on the right side. 

The differential diagnosis of eventration 
and diaphragmatic hernia is not always 
easy. If the diaphragm can be completely 
outlined and it can be determined that all 
the abdominal contents are below, one may 
be reasonably certain that he is dealing 
with a simple eventration. Because the ele- 
vated diaphragm is usually very thin, even 
this is not always possible, and some have 
resorted to pneumothorax or pneumoperi- 
toneum for differentiation.^ If air passes 
from the abdominal cavity to the thoracic 
cavity or vice versa it becomes obvious that 
the lesion in question is a hernia. 
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Marks,' in discussing the anatomy of the 
diaphragm, points out that the formation 
of the diaphragm and the separation of the 
celomic cavity into the pleural, pericardial, 
and peritoneal cavities is a complex process 
beginning in the human embryo when it is 
about 2.1 mm. in length. Division is not 
complete until the embryo is about 20 mm. 
in length, and the muscle fibers of the dia- 
phragm form even later and are derived 
from an independent source — the fourth 
cervical myotome. If displacement of a 
portion of gut takes place before the divi- 
sion of the celomic cavity is complete, the 
misplaced loops of bowel will not be covered 
by a serous membrane and the hernia will 
not be a “true” one. If displacement occurs 
later, but before the muscular elements of 
the diaphragm have developed, the gut will 


the fourth rib in front. The diaphragm is regular 
Fig. I. Case i. Roentgenogram of the chest showing in outline and bears the configuration of the dome 

elevation of the right diaphragm to the level of of the liver directly beneath. 



Fig. 2. Case ii. Roentgenograms in the. posteroanterior and oblique positions showing the body and pylorus 
of the stomach, and the first part of the duodenum located below the elevated right diaphragm and above 
the liver. 





Fig. 3. Case in. Roentgenograms of the chest in the posteroanterior and right lateral positions showing eleva- 
tion of the right diaphragm to the level of the second rib in front. Note the collections of gas and the 
bowel pattern in the right thoracic cage below the elevated diaphragm. 


be covered by a serous membrane or sac 
and the condition will be a “true” hernia, 

Frorn the preceding discussion it be- 
comes clear that accurate classification of 
diaphragmatic lesions is usually not possi- 
ble, From the practical standpoint it seems 
to be at least necessary that we separate 
simple eventrations from diaphragmatic 
hernias. Because of the uncommon ana- 
tomical changes found in some of our cases 
of eventration, case histories and roentgen 
findings are presented, 

REPORT OF CASES 

Case i. A twenty-seven year old white selec- 
tee was examined for induction into the Army 
on April 24, 1941, He was found to be in good 
health and to be physically fit except for a 
marked elevation of the right diaphragm. Fur- 
ther examination and history revealed no ex- 
planation for this condition, Roentgen examina- 
tion of the chest showed an elevation' of the 
right diaphragm to the level of the fourth rib 
anteriorly. The liver was located directly under 
the diaphragm. A diagnosis of congenital even- 
tmtion of the right diaphragm was made 

(Fig. i). 


Case ii. A twenty-two-year old white selectee 
was examined for induction on August 26, 1943. 
He had no complaints and physical examination 
was negative except for roentgen evidence of an 
elevation of the right diaphragm. Further 
examination, including roentgenoscopy and a 
barium meal, revealed that the bcdy and pylorus 
of the stomach, loops of small bowel, and the 
hepatic flexure of the colon were located directly 
under the diaphragm and above the liver (Fig. 

2). 

Case hi. A nineteen year old white selectee 
was examined for induction on September 7, 
1943, and was found acceptable with the excep- 
tion of a definite elevation of the right dia- 
phragm. The chest roentgenogram revealed 
what appeared to be bowel located high under 
the right diaphragm and above the liver. Roent- 
genoscopic examination substantiated this and 
revealed the entire stomach, as well as the hepat- 
ic flexure of the colon and portions of the small 
bowel, located above the liver and below the 
diaphragm (Fig. 3 and 4). 

Although most cases of eventration are 
asymptomatic, the abnormality becomes of 
clinical significance when it results in gross 
displacement of abdominal organs. Cardiac 
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Fig. 4. Case ni. Roentgenograms of the chest in the posteroanterior and right lateral positions following the 
administration of a barium meal. Note that the entire stomach is located directly below the elevated right 
diaphragm and above the liver. Later roentgenograms showed that small intestine and portions of the large 
intestine are also located above the liver. 


displacement of more than a slight degree 
was not found in this series, but with an in- 
crease in age and in intra-abdominal pres- 
sure we may assume that in some cases car- 
diac symptoms will develop. Differentia- 
tion from diaphragmatic hernia is neces- 
sary and is sometimes difficult. 

SUMMARY 

1. Thirty-eight cases of diaphragmatic 
lesions were discovered during the routine 
examination of 412,149 chest roentgeno- 
grams. 

2. There were only three cases of true 
diaphragmatic hernia. 

3. The remaining thirty-five cases were 
congenital eventrations of the diaphragm, 
thirty occurring on the left and five on the 
right side. 

4. Three cases of congenital eventration 
of the right diaphragm are presented with 
roentgen findings. 
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PATENT URACHUS 

By RALPH W. NICHOLS, M.D., and ROBERT M. LOWMAN, M.D. 
Fro7n the Departme^its of Stirgery mid Radiology, Grace Hospital 

NEW HAVEN, CONNECTICUT 


T he “Consolidated Indices” of the 
American Journal of Roentgen- 
ology AND Radium Therapy (1903-1937) 
contains no reference to the roentgeno- 
graphic demonstration of patent urachus or 
urachal deformities. Although Wyatt and 
Lanman^® demonstrated a calculus in a 
urachus, satisfactory visualization of the 
complete urachal stalk has been rarely re- 
corded in the roentgenological or urological 
literature. Cases of patent urachal and 
urachal cyst in the newborn have been pre- 
viously described but these have concerned 
themselves essentially with the surgical 
treatment.® That patent urachus is not 
more frequently mentioned gives the im- 
pression that the condition is rare. In re- 
cent years, however, the condition has been 
recorded more frequently, especially in the 
urological journals,®'"’ 

Garvin® demonstrated the displacement 
of the small bowel by the cystic mass 
caused by a urachal cyst. In the second case 
demonstrated by the same author, the 
urinary tract was visualized by means of 
7 per cent sodium iodide injected through 
a patulous urachus. Although a bifid blad- 
der was shown, the urachal stalk could not 
be seen in the roentgenogram made in the 
frontal position. 

In the newborn where cystoscopy cannot 
be easily utilized and intravenous urog- 
raphy is carried out with difficulty, the 
use of the subcutaneous diodrast injection 
in distilled water for the visualization of 
the urinary tract is to be stressed. 

This technique of subcutaneous urog- 
raphy has been described by Swick^^ and 
Its use has been stressed by Vastine and 
Sampson.^2 pluids are withheld for twelve 
hours prior to the examination. Contrast 
material (diodrast) consisting of 80 cc. of 
normal saline to which 20 cc. of 35 per cent 
diodrast has been added is then injected in 
the scapular area. Roentgenograms are 


made at ten minute intervals, the examina- 
tion being completed at the end of fifty 
minutes. 

A brief review of the literature with refer- 
ence to the incidence of patent urachus 
shows that Cross in 1935 compiled 96 cases 
of anomalies of the urachus. In 1937, 
Herbst reviewing the medical literature of 
the past four centuries found 148 cases of 
patent urachus recorded during this long 
period. His painstaking work included not 
only the type of anomaly but also the oper- 
ative procedure employed and the post- 
operative results that were obtained. In a 
total of 200,000 admissions to the Chil- 
dren’s and Infants’ Hospital in Boston, the 
diagnosis of patent urachus was made 3 
times. Among 15,000 admissions to the 
Brady Urological Institute of Johns Hop- 
kins Hospital, only 3 cases presented a pat- 
ent urachus. In his critical and encompass- 
ing work of the umbilicus, Cullen tabulated 
62 cases of patent urachus. 

In 1930, Begg’ tabulated 70 cases from 
the literature and completed exhaustive 
studies of the anatomy, histology and de- 
velopment of the urachus in the human 
embryo. Its derivation in common with 
the upper portion of the bladder was traced 
from the ventral cloaca. The upper end of 
the bladder becomes progressively narrow 
as the vesical gradually develops, although 
it preserves on a small scale its original 
structure and remains attached to the um- 
bilicus. Shortly after birth, as the bladder 
descends taking the urachus with it, the 
obliterated ends of the umbilical arteries 
are dragged with it. The urachus with the 
obliterated umbilical arteries marks the 
upper limit of the prevesical space. It is a 
remnant of the embryonic allantois which 
is wholly vestigial in man. The intra-ab- 
dominal portion of the allantois is desig- 
nated as the urachus. The allantois includ- 
ing the urachus runs from the top of the 
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bladder to its attachment to the placenta. 
The urinary bladder is developed as a dila- 
tation of the distal extremity of the allan- 
tois. If the allantois remains patent, it pre- 
sents itself as the patent urachus which 
may be an open tube from the bladder to 
the umbilicus or end as a blind pouch with 
no connection to the urinary vesical. The 
abdominal portion of the allantois or the 
urachus situated between the peritoneum 
and the posterior sheath of the rectas mus- 
cles is extraperitoneal in its entire course. 
Begg states that the urachus extends up- 
ward from the anterior border of the blad- 
der from a point usually 5 to 10 mm. below 
the apex of the vesical for a distance of 5 to 
5.5 cm. The urachus, a musculotendinous 
structure, is situated between the transver- 
salis fascia and the peritoneum and is mov- 
able in its lower part during the expansion 
and contraction of the bladder. The epi- 
thelium of the urachus may persist through- 
out life in numerous individuals. Hinman 
points out that the urachus may communi- 
cate with the bladder in one-third of all 
normal persons. Urine normally does not 
enter into the blind urachal canal, even 
when its open end can be probed or seen 
cystoscopically because of a transverse fold 
(Wutz’s valve). 

Begg^ and Hinman® have described four 
types of anomalies of the urachus; 

1. The urachus is patent throughout and 
is known as the complete type. 

2. Patency of the urachus at its umbili- 
cal end is known as the blind external 
type. 

3. A patent urachus at the vesical end is 
termed the blind internal type. 

4. The ends of the urachus are closed 
but failure of complete obliteration of 
some part between the ends is present. 
This type gives rise to the cyst of the 
urachus. 

Because of a deficiency of the- anterior 
abdominal wall, the presence of patent 
urachus and the high attachment of the 
bladder in the fetus, the bladder may open 
-at the umbilical level. Such cases have been 
considered as cases of simple extrophy of 


the bladder. Cases of congenital patent 
urachus may be recognized on the day of 
birth, but are usually noted after the umbi- 
licus sloughs off. Often patency of the ura- 
chus may not develop until the child is sev- 
eral months old and may be associated with 
stricture of the urethra. The association of 
an omphalomesenteric duct and patent 
urachus is very rare. 

Small urachal cysts are considered of 
little importance and may cause few or no 
symptoms. While most cysts vary in size 
from an orange to a grapefruit, others have 
become large enough to be mistaken for 
pregnancies. These cysts are characterized 
by the gradual enlargement of midline of 
the lower anterior abdominal wall between 
the symphysis and the umbilicus. The dif- 
ferential diagnostic possibilities which must 
be excluded are ascites, appendiceal abscess, 
ovarian cyst and a distended bladder. In 
the examination of the urachal cavity, it is 
connected with the bladder or the umbili- 
cus. At times, the urachal cavity may form 
an accessory or storage bladder in which a 
cystitis may develop as in the normal blad- 
der. At times, it may be necessary to open 
and drain the accessory sac and such a mass 
must be differentiated from a distended 
bladder, ovarian cyst or a subcutaneous 
mass. 

Var i ou s ro en tgenogr aph i c pro cedu res may 
be utilized in the examination and differ- 
ential diagnosis of patent urachus. Prelim- 
inary roentgenograms in the frontal and 
lateral views should be first made to deter- 
mine the presence or absence of abnormal 
soft tissue shadows, the contour of the kid- 
ney outlines and the distribution of the gas- 
filled bowel loops. In cases where a catheter 
can be introduced into the abdominal open- 
ing of the urachus, visualization of the tract 
by means of 3 per cent sodium iodide solu- 
tion may be used. Introduction of a cathe- 
ter into the bladder through the urethra 
followed by the injection of contrast ma- 
terial into the bladder should also be at- 
tempted. This should be done with great 
care utilizing a sterile technique in order to 
minimize infection. This was attempted in 
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our case without success. Examination of 
the upper urinary tract to exclude abnor- 
malities in this region by means of subcu- 
taneous urography has been previously 
stressed. In older infants where retrograde 
pyelography and cystography may be uti- 
lized, direct examination of the bladder 
should be attempted. 

The following case history is of interest 
because of the external abdominal mass 
which presented a difficult differential diag- 
nostic problem, the roentgenographic pro- 
cedures which were completed and the 
adequate recovery of the patient following 
surgery. 

The patient, M. G., a female infant weighing 
6 pounds and 10 ounces, was delivered on No- 
vember 5, 1942.. The cry was spontaneous 
and the color of the child was good. No ab- 
dominal rigidity or distention was noted nor 



Fig. I. The protruding cylindrical abdominal mass is 
shown above. The mucosa was at first thought to 
be small intestine in character. A wide diastasis of 
the rectus muscles could be palpated above the 
protrusion. For this reason, a persistent omphalo- 
mesenteric tract or a patent urachus associated 
with a congenital umbilical hernia was considered. 

could any intra-abdominal masses be palpated. 
A well defined defect of the umbilicus with a 
protruding elongated mass covered with over- 
hanging skin, the center of which contained 
tnucosa resembling that of small intestine in 
character, was present. This cylindrical mass ex- 



Fig. 2. A soft catheter has been introduced into the 
urachal opening and contrast material (approxi- 
mately 10 cc.) has been injected. 

tended out approximately 6.5 cm. from the 
anterior abdominal wall and was 3.2 cm. in 
diameter (Fig. i). The examining surgical resi- 
dent considered it to be a defect of the navel 
and a diagnosis of omphalocele was made. 
Roentgen examination was requested in order 
to determine whether or not air could be dem- 
onstrated within the mass in order to exclude a 
defect of the abdominal wall in which bowel was 
contained. 

On November 12, 1942, during the examina- 
tion of the patient, i cc. of clear yellow-tinged 
fluid was extruded from the center of the mass 
immediately after the patient had voided nor- 
mally. Patency of the urachus was suggested by 
the type of fluid. 

An attempt made to introduce a catheter 
into the urethra on November 18 was not suc- 
cessful. However, diodrast was injected by 
means of the catheter through the opening of 
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Fig. 3. Increased distention of the bladder by the 
dye is noted. 


the abdominal mass and visualization of the 
bladder and the urachal stalk was demonstrated 
at this time (Fig. 1 and 3). 

On November 27, examinations of the gastro- 
intestinal tract were completed in order to ex- 
clude defects of the gastrointestinal tract. An 
upper respiratory infection at this time made it 



Fig. 5. Contraction of the bladder following urina- 
tion and the passage of the contrast material 
through the patent urachus are shown. 


necessary to postpone the additional roentgen 
procedures. On December 7, subcutaneous ur- 
ography was completed demonstrating normal 
pelves and calyces in the upper urinary tract. 


Fig. 4. The protruding mass in the umbilical region 
is demonstrated. Diodrast outlines the bladder and 
. the urachal stalk. The contrast material (35 per 
cent diodrast in normal saline) is seen in the pos- 
terior scapular area. The frontal views demon- 
strated a normal upper urinary tract. 
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The ureters also appeared normal (Fig. 4 and 5). 

In the interim, the protruding abdominal 
mass reduced itself markedly in size and the 
patient had continued to gain so that on Janu- 
ary I, 1943, the patient weighed approximately 
8 pounds and 6 ounces. 

On January 6, operation was performed by 
one of us (R. W. N.)- A transverse elliptical 
incision was made about the umbilicus as in a 
typical Mayo umbilical hernia procedure. The 



anterior rectus sheath was widely exposed about 
the umbilicus and then opened transversely, ex- 
posing the peritoneal cavity. Exploration 
showed that the bladder connected almost 
directly with the umbilical opening. The round 
ligament of the liver was seen extending upward 
from the umbilicus and below two yellowish 
cords were seen and assumed to be obliterated 
hypogastric vessels. The narrowed urachal stalk 
and portion of the bladder attached to the um- 
bilicus were excised and removed along with 
the umbilicus. The .open bladder was closed 
with a double inverting running suture of 
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Lukens gut, and then allowed to retract to its 
normal position. The rectus sheaths and peri- 
toneum were overlapped from above down- 
wards with interrupted mattress sutures of 
chromic gut and the skin closed without drain- 
age. The postoperative course was uneventful. 
The wound healed without any discharge and 
the child urinated normally. The patient was 
discharged from the hospital on January 18, 

1943- . . . 

The patient has been seen on numerous occa- 
sions in the out-patient department and has 
continued to gain weight. No urinary difficulty 
has been experienced at the present time. 

On October 5, 1943, an attempt was made to 
introduce a catheter into the urinary meatus in 
order to demonstrate the bladder but this could 
not be successfully completed. 
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DYSCHONDROPLASIA WITH HEMANGIOMATA 
(MAFFUCCrS SYNDROME) 

CASE REPORT 

By LIEUTENANT COLONEL GEORGE R. KRAUSE 
Medical Corps, Army of the United States 


I N 1942, Carleton, Elkington, Greenfield 
and Robb-Smith^ reported i cases of 
dyschondroplasia associated with multiple 
hemangiomata. They were able to collect 
18 additional examples after a thorough 
search of the literature. In almost all of the 
total of 10 cases thus reported the deformi- 
ties were quite severe, some requiring am- 
putation of an extremity. 

According to Carleton’s group, this com- 
bination of an osseous and a vascular non- 
genital defect was first reported by Maffucci 
in 1881. Although the original report was 
not available to them, it had been quoted 
at length by Torri.^ The typical case, as 
described by Carleton and her co-authors, 
is usually a male (14 of 20 cases), who is 
normal at birth. During the prepubertal 
years small nodules, i or a cm. in diameter, 
appear on the small bones of the hands or 
feet. Later other nodules are noted, some 
on the long bones. The distribution is uni- 
lateral or markedly asymmetrical. Dilated 
veins and soft, bluish tumors become ap- 
parent in a similar distribution on the ex- 
tremities and on the trunk. Fractures may 
follow trivial injuries and union often de- 
layed. Development of the two sides of 
the body is sometimes unequal and the 
distortion of the normal bone structure 
may result in secondary deformities such 
as pes planus, genu valgum and scoliosis. 
In some cases the alterations of the hands 
and feet are so grotesque that the extremity 
is unrecognizable. The disease is stationary 
after full growth has been reached, but 
most of the patients are short and have 
poorly developed musculature. Intelligence 
is average. Occasionally malignant changes 
in the bone lesions may occur. 

The roentgenologic findings are quite 
striking. The small bones of the hands and 
feet (but not the carpus and tarsus) are the 


seat of multiple small cystic areas (enchon- 
dromata), with irregular expansion of the 
cortex and widening of the shafts. The 
bones are thus quite irregular in outline. 
Similar areas may be seen in the long bones 
and occasionally in the ribs, scapulae and 
vertebrae. Microscopic examination indi- 
cates that the dyschondroplasia results 
from failure of absorption of the cartilagi- 
nous growth plate of the epiphysis, Osteo- 
chondromata may be present. Phleboliths 
can be seen in the hemangiomata. 

The changes are undoubtedly congenital 
in origin, but there is no evidence that it is 
inherited. The association of multiple he- 
mangiomata and dyschondroplasia is prob- 
ably a coincidence. The syndrome belongs 
to the group of congenital mesodermic dys- 
plasias. 

The following case is an example of a 
milder form of this entity, and is reported 
because of the belief that such less pro- 
nounced cases are more common than 
would be supposed from the fact that only 
20 instances have been reported to date. 

CASE REPORT 

The patient, a twenty-seven year old soldier 
of Italian parentage, .was admitted to the Sta- 
tion Hospital on December 28, 1942, complain- 
ing of a “lump on the left shoulder,” which was 
painful and tender when he wore a pack. 

No member of his immediate family had ever 
had any similar tumors. The mass on the left 
shoulder, in the region of the scapula had been 
present for at least ten years and had not 
changed in size. He had sustained “baseball” 
fractures of the second and third digits of the 
left hand some ten years before his admission 
to the hospital, and dated the deformity of 
these fingers from that accident. The soft tissue 
tumors to be described had been present “ever 
since he could remember.” 

The patient was 67 inches tall and weighed 
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Fig. 2. Left wrist. In the soft tissues on the dorso- 
medial aspect of the distal end of the ulna there is 
a rounded soft tissue mass, containing several 
small, well defined calcified shadows approxi- 
matel)" i mm. in diameter (arrows). Similar shad- 
ows are seen in a soft tissue mass at the proximal 
end of the fifth metacarpal (arrows). These repre- 
sent phleboliths in hemangiomata. 




Fig. I. Left hand. The second and third digits are the 
seat of numerous small cystic areas (enchondro- 
mata), which in some places cause expansion of the 
cortex. The shafts of the phalanges are irregularly 
widened. The trabeculae are coarsened and spic- 
ules of bone arise from the cortex and extend into 
the soft tissues. In the distal ends of the second and 
third metacarpals similar cystic areas are present, 
as well as projections of bone from the cortex 
which resemble small osteochondromata. The ar- 
ticular surfaces are not involved. (The right hand 
and wrist were normal.) 


Lig. 3. Left foot. In the soft tissues of the fifth toe 
(arrow) and of the lateral border of the foot (ar- 
rows) there are a number of small phleboliths. The 
soft tissue margin along the lateral border of the 
foot is wavy, due to the presence of a series of small 
hemangiomata. The bones are normal. (The right 
foot was normal.) 









Fig. 3 
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Fig. 4. Left ankle, lateral view. A cluster of about 30 
sharply defined small (i to 3 mm.) calcified shad- 
ows (arrow) are present in the soft tissues behind 
the talus. In the anteroposterior view this group 
of calcifications was seen to be lateral to the 
achilles tendon. A similar cluster of phleboliths is 
present below the calcaneocuboid articulation (ar- 
row). These calcifications were at sites of the 
hemangiomata visible clinically. (The right ankle 
was normal.) 

145 pounds. There was no asymmetry in de- 
velopment. Circumferential and linear measure- 
ments of the upper and lower extremities were 
equal in each case. The right side of the body 
was normal, both by physical and roentgenolog- 
ic examination. 

A number of tumors, some bony and some 
vascular, were present on the left side of the 
body. The bony tumors are described first. A 
low, rounded, hard, slightly tender tumor was 
attached to the spine of the left scapula. At the 
third left costochondral junction there was a 
hard, immovable tumor, about 3 cm. in diame- 
ter and not attached to the skin. The second 
and third digits of the left hand were grossly 
deformed and made irregular in outline by a 
series of bony hard, non-tender nodules. There 
were similar hard swellings on the dorsal surface 
of the left second and third metacarpals. 
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In addition to these bony tumors, soft tissue 
tumors were present over (i) the left third rib 
anteriorly (just lateral to the bony tumor), 
(2) on the dorsomedial surface of the distal end 
of the left ulna, (3) on the dorsum on the left 
hand, (4) just lateral to the left achilles tendon, 

(5) below the tip of the left lateral malleolus and 

(6) along the dorsolateral and plantar surfaces 
of the left foot. All of these soft tissue tumors 
were from i to 3 cm. in diameter, were attached 
to or within the skin, non-tender, slightly mov- 
able and in some instances could be made 
smaller by firm pressure. Those on the dorsum 
of the left hand appeared to be attached to the 
underlying tendons. Most of the tumors had a 
bluish tinge of varying degree. 

The roentgenologic findings are illustrated in 



Fig. 5. Left shoulder and ribs. The anterior end of 
the third rib is expanded and a tumor containing 
irregularly distributed, stippled calcification is 
present (arrow). This tumor measured 3 cm. in 
diameter and represents a typical osteochondroma. 
In the middle of the spine of the scapula and on the 
coracoid process (arrows) there are similar small 
osteochondromata. There is also a small cystic 
area in the medial portion of the neck of the hu- 
merus (arrow). (The right shoulder girdle and the 
remainder of the thorax were normal, as were the 
vertebrae, pelvis and skull. There were a few 
phleboliths [not shown] in the soft tissues just 
above the lateral condyle of the left femur.) 
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Figures i, 2, 3, 4 and 5 and are described in the 
legends. All positive findings were on the left 
side of the body. Roentgen diagnoses of (i) nu- 
merous phleboliths in multiple hemangiomata, 
(2) pronounced dyschondroplasia in the left 
hand and (3) osteochondromata of the third 
left rib and of the left scapula were made. The 
patient was returned to duty on a limited service 
status. 

Comment. This case represents a mild de- 
gree of the syndrome, which according to 
Carleton et al., was originally described by 
MafFucci. At the time this patient was seen 
and the diagnoses made, we were not aware 


of the fact that this combination had been 
reported as a definite clinical entity. It is 
probable that, in a mild form, this combina- 
tion is not an infrequent occurrence. 

1313 Maple St., 

Columbia, S. C. 
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PRESENT VALUE OF ROENTGENOLOGY IN THE 
DIAGNOSIS OF APPENDICITIS=>= 

By DR. GONZALO ESGUERRA GOMEZ 
Professor of Radiology in the School of Medicine 

BOGOTA, COLOMBIA 


E ven though tlie roentgenologists of 
the world have been engaged in the 
study of the appendix for the last thirty- 
five years and although the majority have 
expressed their opinions either in articles or 
lectures, there is no doubt that recently 
considerable confusion has existed regard- 
ing the value of the roentgen examination 
in the diagnosis of appendicitis; not only 
between surgeons and clinicians, but also 
among roentgenologists themselves. There- 
fore, it seems advisable as well as necessary 
to discuss the problem in this Congress of 
Radiology, in order to know to what extent 
we, the American roentgenologists, are in 
agreement regarding the use of roentgenol- 
ogy as a diagnostic aid in these cases. Ap- 
pendicitis continues to be excessively prev- 
alent in all countries, and because of the 
diagnostic difficulties present in many cases 
plus the slight risk now involved in the 
surgical treatment, many patients are thus 
diagnosed who show no evidence of this 
disease at the time of surgical removal. 

Of the three types of appendicitis, the 
acute, the chronic and the recurrent, the 
last two named are more frequently studied 
by the roentgen ray. Therefore, it is to these 
to which I shall refer in the course of this 
dissertation. 

In sudden attacks of acute appendicitis 
the surgeon diagnoses it immediately by 
the patient’s symptoms, without need or 
time for roentgen examination. It is there- 
fore exceptional to study a case of acute 
appendicitis roentgenologically. In such in- 
stances, a simple examination of the ab- 
dominal cavity may be made or a roent- 
genoscopic study by means of an opaque 
enema. According to Case, the examination 
by opaque enema, using a dilute solution 
of umbrathor, must be performed with 


great care and under the control of roent- 
genoscopy in order to avoid any excess pres- 
sure which would force the substance 
through a perforated appendix into the 
peritoneal cavity. According to the same 
author, the surgeon can obtain valuable in- 
formation following this technique, espe- 
cially in cases of non-rotation of the colon 
(mesentery commune) when a pain in the 
left iliac fossa coincides with an appendic- 
ular lesion. 

DIFFERENT PERIODS THROUGH WHICH 
ROENTGENOLOGY OF THE APPENDIX 
HAS PASSED 

In my opinion, since 1909, when Beclere 
succeeded in obtaining the first roentgeno- 
gram of the appendix, until today, roent- 
genology of the appendix has passed 
through four different periods. 

F/rsl Period. During the first years in- 
vestigators were concerned with (i) dem- 
onstrating that the appendix could be filled 
with an opaque substance and could there- 
fore be seen by roentgenoscope or roent- 
genogram; (2) improving the technique, 
and (3) searching for roentgen signs in the 
morphology, the evacuation, the mobility 
of the appendix and the localization of the 
pain, which would make them suspect an 
inflammatory condition of the appendix. 
The efforts of Beclere, Holzknecht, Grigo- 
rieff”, Bennett, Desternes, Case, Jordan and 
Cohn deserve special mention. Their re- 
search demonstrated the variability of ap- 
pendicular pain in different individuals, 
and at the same time the conclusion was 
reached that the appendix could be visual- 
ized in a certain proportion of cases varying 
from 33 to 70 per cent. 

Second Period. In the second period, 
which was initiated by the European school. 


* Presented at the First Inter-American Congress of Radiology, Buenos Aires, October, 1943. 

624 



VoL. 52, No. 6 


Diagnosis of Appendicitis 


625 


they began to look for demonstrative reflex 
signs of an inflamed appendix in the organs 
of the digestive system, apart from the ap- 
pendix itself. Here we find the work of 
Aime and Haym, Strom, Cambies, Beau- 
mel, Jacquet and Gaily, Laroche, Garcin, 
Pescatori, and others. This period could be 
called clinical-physiological, inasmuch as, 
following the clinical teachings and bearing 
in mind that the digestive organs form a 
harmonious composite and that a patho- 
logical condition of one part can cause dis- 
turbances in another some distance away, 
the function of the entire digestive tract is 
studied and thus the reflex gastrointestinal 
signs are of value in the diagnosis of ap- 
pendicitis. 

Third Period. Subsequently, due princi- 
pally to the influence of the North Ameri- 
can school, the importance of the distant 
reflex signs diminished. The direct symp- 
toms roentgenologists observed in the ap- 
pendix and the ileocecal region again be- 
came the sole supporters of the roentgen 
diagnosis. 

Present Period. Finally, we are in a period 
of confusion in which some authors, such 
as Thomas Scholz, believe that the only 
sign of value in the roentgen examination 
IS the localization of pain over the appendix. 
Others, following Carman’s school at the 
Mayo Clinic, dispense with the roentgen 
examination in the study of chronic and 
recurrent appendicitis. And, although a di- 
vergence of opinion has arisen among roent- 
genologists, the skepticism is even greater 
among clinicians and especially among sur- 
geons. 

The different periods through which the 
use of the roentgen ray in the study of ap- 
pendicitis has passed and the diversity of 
opinion among roentgenologists, clinicians 
and surgeons have two explanations, in mv 
opinion. 

First, the clinical evolution of recent 
years, and second, even after removal of the 
appendix and its histopathological study it 
is difficult to know exactly whether this was 
the exciting cause of the patient’s trouble. 

The Clinical Evolution in Recent Years. 


The glorious clinical era was headed by the 
French school, reaching its peak at the be- 
ginning of the present century. For diagnos- 
tic purposes it was based exclusively on the 
association of a series of clinical symptoms, 
which singly were not of great value, but 
which considered as a whole afforded a very 
reliable diagnosis. Pathognomonic signs of 
determined entity were not dealt with, but 
symptoms common to different diseases, 
which group themselves in one form or an- 
other, constituted the different pathological 
entities. 

The advent of the roentgen ray and labo- 
ratory tests promoted a fundamental change 
in clinical concepts. New examining proced- 
ures could not be overlooked because they 
furnished the doctor diagnostic findings 
which we may call pathognomonic, such as 
the presence of Koch bacilli in the sputum 
of tuberculous patients or a niche in roent- 
genograms of an ulcer. For this reason, the 
conclusion was reached that clinical diagno- 
sis was of no real value unless, by some 
means, pathognomonic signs were found 
that would prove the existence of definite 
disease. 

And as roentgenology has followed an 
evolution parallel to that of the clinical, 
roentgenologists now try to confirm their 
diagnosis with the pathognomonic sign, 
forgetting that an aggregate of symptoms 
is still of great value in diagnostic orienta- 
tion. 

DIFFICULTIES ENCOUNTERED IN ASCER- 
TAINING WHEN AN APPENDECTOMY 
IS JUSTIFIED 

The diversity of opinion with respect to 
the usefulness of the roentgen examination 
and the importance of roentgen signs cor- 
responds with the uncertainty of the sur- 
geons and clinicians in determining in 
which cases of chronic or recurrent inflam- 
mation it is necessary to remove the ap- 
pendix. 

This uncertainty is due to the fact that 
today it is impossible to know, even with 
microscopic study of the appendix, if the 
discomforts of the patient were produced 
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by a chronic or a recurrent appendicitis, 
because nearly all appendices present mi- 
croscopic lesions due to inflammation. 
Therefore, from what we know at pres- 
ent, there is no roentgen sign that can be 
considered pathognomonic in appendicitis. 

Physiology of the Appendix. Although the 
appendix has no well defined physiological 
function, being a part of the lymphatic 
system it plays a part in the physiology of 
defense, as a producer of white blood cells. 
The lymphocytes and non-granulated mon- 
onuclears formed by the appendix have 
important functions: they capture the solid 
particles they find and devour the bacteria 
in order to protect the body against infec- 
tious disease; they excrete an antitoxin and 
produce oxidases and other elements which 
aid the digestion of fats and albumins. The 
appendicial fluid has diastatic properties 
(Rober and Josue); the appendix, like all 
lymphoid tissue, provides nuclear material 
for the various organs of die human body 
(Jolly and Saragea); and according to 
Fortier’s experience, the appendix of the 
rabbit regenerates itself, because there is 
hypertrophy of the lymphoid tissue of the 
cecum in the proximity of the resected ap- 
pendix. 

If the removal of the appendix does not 
affect the human organism, I find the ex- 
planation in the fact that the other ab- 
dominal lymphoid tissues perform its func- 
tions after the appendectomy. 

As the appendix is a sac or tube that has 
no other opening except that which con- 
nects it with the cecum and as in this aper- 
ture there is a valve, or fold, of the mucosa 
(Gerlach, 1847), retention or impairment 
easily occurs in the entrance and exit of 
substances from the cecum. This anatomi- 
cal characteristic that so easily provokes 
disturbances in the evacuation of the ap- 
pendix, the fact that the appendix is the site 
of election in the intestine for the elimina- 
tion of various microbes (Roger, Ribadeau- 
Dumas and Harvier, Nordwinkin), and the 
richness of the cecal microbic flora, are un- 
doubtedly the reasons why this lymphoid 


apparatus, similar to others of the abdomi- 
nal cavity, is affected so much more fre- 
quently. 

Healthy and Diseased Appendices. Ac- 
cording to Vaughan, only from 10 to 25 per 
cent of adults show no appendicial lesions. 
Mendez Lemaitre, of Bogota, states that of 
18 patients on whom a prophylactic ap- 
pendectomy was performed during surgery 
for another abdominal lesion and in whom 
there had been no previous clinical history 
of appendicitis, only in 2 was the appendix 
histologically normal. 

Scholz found in 46 autopsies only 2 ap- 
pendices that could be considered normal, 
although there had been no confirmed signs 
of appendicitis during the life of any of the 
46 patients. 

M)’’ good friend and colleague, Dr. 
Howard Hartman of the Mayo Clinic, tells 
me he does not remember having seen even 
one report from the pathologists of that in- 
stitution in which there was not mentioned 
some abnormality of the appendix. 

Inasmuch as the majority of appendices 
present histological proof of inflammation 
— both those considered clinically healthy 
as well as those that have been removed 
because they were thought to be diseased — 
the logical conclusion is that the only way 
of knowing whether or not the appendix 
was the cause of the patient’s discomfort 
lies in the disappearance of the clinical 
symptoms after the appendectomy. 

The same thing occurs with the appendix 
as with the palatal tonsils, which are also 
lymphoid defense tissue. For one reason or 
another, acute or subacute inflammatory, 
conditions occur, which pass, leaving at 
times macroscopic traces of the inflamma- 
tion and at others microscopic. 

One of my case histories illustrates this 
point: The patient, N. N., was examined 
after an attack of subacute appendicitis. As 
I found the appendix erect, very painful, 
about the size of the little finger and very 
long, I was not in doubt as to its pathologi- 
cal condition. The patient was not operated 
on and a few days later the clinical symp- 



VoL. 51, No. 6 


Diagnosis of Appendicitis 


toms disappeared. Two months later I 
made new roentgenograms. In this second' 
examination I found the appendix of nor- 
mal size, perfectly movable and without 
pain on palpation. I have cited this case 
because it is unusual not to operate after a 
clinical and roentgen diagnosis of appendi- 
citis, and therefore one rarely has the 
opportunity of performing two roentgen 
examinations at different periods. 

Thus it is clear that no definite criterion 
can exist as to when surgical intervention 
is justified in cases of chronic or recurrent 
appendicitis, since histopathology justifies 
almost all appendectomies. 

IMPORTANCE OF ROENTGEN STUDIES 
BEFORE APPENDECTOMY 

As the surgical removal of the appendix 
causes no damage to the patient, since its 
function of defense is carried on by other 
lymphoid tissue in the abdomen and since 
the postoperative cases of adhesions or 
other sequelae are rare, we should reach 
the conclusion that in all cases diagnosed as 
appendicitis an appendectomy is justified, 
and also accept the prophylactic appendec- 
tomies performed to prevent acute attacks. 

But, unfortunately, many post-appen- 
dectomy patients continue to have discom- 
forts similar to those suffered previously. 

Connell and Gibson say that in 40 per 
cent of 638 patients there was no improve- 
ment after operation. Coffey found no im- 
provement in 70 per cent. Of 509 appendec- 
tomies in the Presbyterian Hospital in New 
York in 192a there was no improvement in 
2.4 per cent. These patients were then stud- 
ied clinically and roentgenologically, the 
conclusion being reached that in only 8 
there was no explanation of the symptoms, 
since in 17 there was some digestive lesion, 
21 were suffering from neurosis to which the 
symptoms were attributed. Since 1923 pa- 
tients have been examined by a psychiatrist 
before making a diagnosis of appendicitis, 
and from 1923 to 1925 the percentage with 
no improvement dropped to I4 per cent and 
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the number of operations was reduced from 
73 to 48 per year. 

If more attention were paid to the careful 
study of the patients to be operated upon, 
appendectomies would decrease in number 
instead of increasing as is happening today, 
especially in private clinics. In the city of 
Bogota in 1933 appendectomies represented 
8.6 per cent of the total surgery performed 
in charity hospitals and 22 per cent of that 
performed on private patients. From 1936 
to 1942, of 7,250 surgical interventions on 
private patients, 1,925 were appendecto- 
mies, that is to say 26 per cent of the total 
surgery. 

In my statistics from the Marly Clinic I 
find that of 21,000 patients examined roent- 
genologically there were 1,738 diagnoses of 
appendicitis. And 793 patients, or 45.63 per 
cent, demonstrated some other digestive 
lesion along with the appendicitis. 

Complementing the aforementioned and 
bearing in mind the scientific value of the 
opinions of my respected friend. Dr. Lay 
Martin, I deem it of great interest to quote 
a few paragraphs of the interesting letter he 
wrote to me concerning our present theme: 

Frequently appendices which are removed 
show evidence of inflammation. Many times it 
is very difficult to tell whether it is a long stand- 
ing, subacute condition, or whether it is the re- 
sult of a subsiding inflammatory disease. Cer- 
tainly there is evidence that the appendix is 
diseased. However, that is not proof that the 
diseased organ was responsible for the symp- 
toms of the patient. The only real proof of this 
is clear cut evidence that the symptoms of the 
patient have disappeared following the appen- 
dectomy. 

I have no reason to feel that the removal of a 
normal appendix is detrimental to the patient, 
but when I say this, I wish to clarify my posi- 
tion as follows: 

Many times doctors incriminate the appendix 
as responsible for the patient’s symptoms when 
there is very little or no evidence that the organ 
is diseased. The removal of such an organ in an 
attempt to cure the patient is usually a most 
unsatisfactory procedure. Not only will the pa- 
tient not be cured, he may be made worse by 
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the development of subsequent adhesions. If his 
symptoms were neurogenic to begin with, they 
may disappear for a time following the removal 
of a normal organ but they are very apt to re- 
turn when the patient again finds himself in 
positions which are incompatible with his 
psyche. In other words, I believe that it is per- 
fectly proper to operate upon a patient for 
the removal of a normal appendix knowing that 
it is a normal appendix that one is going after 
and that the removal of the normal appendix 
is a prophylactic measure designed to prevent 
a potential rupture some time later in life when 
the patient may be far removed from medical 
centers. The thing that I decry is the removal of 
an appendix on the supposition that the appen- 
dix is the basis for the patient’s symptoms 
without careful study being given both clini- 
cally and roentgenologically under the direction 
of an experienced clinician and radiologist. 

Roentgenology, as an aid to the clinical 
examination, is in my opinion the most use- 
ful and beneficial procedure to be found 
for the study of suspected cases of chronic 
or recurrent appendicitis, provided a com- 
plete examination of the digestive tract is 
made following a suitable technique. 

In this respect Case has said: “The X ray 
investigation of any part of the alimentary 
tract must be incomplete unless it includes 
a careful study of the entire digestive sys- 
tem. The technic of the examination of the 
appendix is only a part of the routine which 
should be pursued in every gastrointestinal 
case, and unless circumstances prevent, no 
opinion is expressed on any single part of 
the digestive tract until the entire examina- 
tion has been completed.” 

Technique. The technique I employ is as 
follows: The evening before the examina- 
tion I instruct the patient to take one or 
two doses of tetraiodophenolphthalein, ac- 
cording to his weight, and the following day 
he comes without breakfast for the first 
roentgenograms of the hepatocholecystic 
region. If in these plates I observe any ab- 
normal shadow in the renal-urethral area, 
I then take a simple roentgenogram of the 
urinary tract. 

Immediately thereafter, I observe the 
patient roentgenoscopically in order to 


study the thorax, esophagus, stomach and 
duodenum. If I find any thoracic abnormal- 
ity, I take roentgenograms of the thorax 
when the routine gastroduodenal views are 
taken. 

Six hours later I carry out another roent- 
genoscopic and roentgenographic examina- 
tion, being careful to study the patient 
minutely in anteroposterior, semi-lateral 
and lateral positions. At this time I take 
another film of the cholecystic region. 

Twenty-four hours after the first dose of 
barium and twelve hours before the inges- 
tion of a second dose, I perform new roent- 
genoscopic and roentgenographic examina- 
tions of the cecal region. I sometimes 
re-study the patient the following day or 
complete the examination with the help 
of an opaque enema. 

Importance of the Study of the Gallbladder. 
The ingestion of the tetraiodophenolphtha- 
lein the evening before the examination 
fulfills three purposes: first, to study the 
gallbladder, since I have found lesions in 
this organ in connection with appendicitis 
in 17.60 per cent of cases studied; second, 
to be able to have a well defined image of 
the liver on the roentgenograms, since its 
shadow can be clearly seen when the gall- 
bladder has been filled with tetraiodophenol- 
phthalein, and third, to take advantage of 
the laxative properties of the phenolphtha- 
lein forming part of the iodine compound, 
which helps to increase the visibility of the 
appendix in the subsequent examinations. 

The different procedures, advocated by 
Czepa, Gambles, Armari, Gallard, Mon6s, 
Orliansky, and others, all have the same 
objective of emptying the intestine, espe- 
cially with laxatives, since experiments 
show that in this way the visibility of 
the appendix is increased. Chizzola demon- 
strates an increase of 40.8 to 58.6 per cent 
in the visibility of the appendix if the in- 
testine is previously emptied, especially 
when magnesium sulfate is used. 

With respect to the laxative and purga- 
tive effects of tetraiodophenolphthalein, I 
have obtained the following figures on 2,000 
patients who have taken it:. 
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Cases 

Per 

Cent 

One evacuation before taking barium. . 

793 

39-65 

Two evacuations before taking barium. 

253 

12.65 

Three evacuations before taking barium 

179 

8.95 

Four to five evacuations before taking 



barium 

160 

8 .00 

Six to nine evacuations before taking 



barium 

59 

2.95 

Ten or more evacuations before taking 



barium 

22 

1 .10 

No evacuations before taking barium . . 

534 

26.70 


Nor can it be said that the ingestion of 
tetraiodophenolphthalein causes much dis- 
comfort to the patient, because only 29.30 
per cent were nauseated and 5.83 per cent 
had vomiting. The lest, or 64.87 per cent, 
experienced nothing unusual after the in- 
gestion. 

Im-portance of the Gastroduodenal Exami- 
nation. I consider the study of the stomach 
and duodenum necessary because many 
patients attacked b)’" appendicitis also pre- 
sent gastroduodenal lesions. In my statis- 
tics I find that in 1,738 patients with 
appendicitis, 157 also had gastroduodenal 
lesions. 

Importance of the Thoracic Examination. 
Although clinically unsuspected thoracic 
lesions are rare, it is justifiable to prolong 
the roentgenoscopic examination a few 
more seconds in order to eliminate them, 
since in 1,738 patients with appendicitis I 
found 60, or 3.44 per cent, who also had 
cardiopulmonar)’^ lesions. 

Importance of Repeated Examinations of 
the Cecum. I have insisted on the necessity 
of repeated roentgenoscopic and roentgen- 
ographic examinations in different positions 
six, twelve and twenty-four hours after the 
ingestion of barium, because at the same 
time that the colon is being carefully stud- 
ied the appendix is visualized with much 
greater frequency. The lateral examinations 
are indispensable for they are the only 
means of obtaining a view of retrocecal ap- 
pendices, so frequent in ptosis of the cecum. 

Ealiie of the Roentgen Examination. 

The roentgen examination is useful for 
three reasons: 


I. For the Exclusion or Confirmatio 7 i of 
Lesions in other Organs. By performing a 
roentgen examination in the manner de- 
scribed, we can dismiss or confirm the pres- 
ence of lesions in other organs, which may 
be the cause of the symptoms or which may 
coexist with an appendicitis. 

Even if we were to accept, like Carman, 
that “when X rays exclude the stomach and 
duodenal lesions they have done a great 
service and therefore, no more can be 
asked,” that service would be very great, 
since in 45.63 per cent of the patients I 
have found lesions in other organs coincid- 
ing with appendicitis. 

The following are the statistics on 21,000 
patients whom I have examined roentgeno- 
logically in my department in the Marly 
Clinic: 

In 1,738, or 8.27 per cent of those ex- 
amined, a diagnosis of chronic or recurrent 
appendicitis was made. Of the 1,738 cases, 
880 were women, 858 were men. Adhesions 
were found in 100, or 5.75 per cent. 

With respect to age, in 306 cases the 
average was thirty years, because in a 
grouping made in a polygon of frequencies, 
the arithmetical mean and the median co- 
incide at this figure. It is interesting to note 
a higher frequency at forty years and at 
twenty-six years, as well as the fact that 
the frequencies occur in pairs, a lesser al- 
ways followed by a greater pair. 

Two hundred and fifty-eight cases of 
spastic colitis were diagnosed, or 14.84 per 
cent, many of them being an appendicular 
reflex. Besides spastic colitis, 793 cases were 
found in which the appendicitis coexisted 
with another disease, as follows:* 


Cases 

Appendicitis associated with: 

amebic colitis 183 

gastroduodenal ulcers 67 

duodenitis and periduodenitis 90 

cholecystitis with visible calculi 62 

cholecystitis without visible calculi. . 103 
cholecystic atony 29 


Per 

Cent 

10.52 

3-85 

5.16 

3-56 

5-93 
1 .66 


* The total number of appendicitis cases associated with other 
lesions is greater than 793, because several of the patients had a 
history of two or more roentgen diagnoses. 
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poor cholecystic function 112 6.45 

gastrointestinal ptosis 171 9-83 

cecal-colonic ptosis 150 8.63 

cardio-aortic dilatations 44 2.5a 

pulmonary lesions 16 6.92 

utero-adnexal lesions 38 2.18 

others 249 14.32 


The diagnostic value of elimination is so 
important that those clinicians or roent- 
genologists who do not perform roentgen 
examinations to confirm or invalidate a 
diagnosis of appendicitis, are supporting 
their other clinical diagnoses by examina- 
tions of elimination with roentgenology. 
My esteemed colleague. Dr, Howard Hart- 
man of the Mayo Clinic, has been kind 
enough to give me his opinion as to why 
that institution has laid aside roentgen ex- 
aminations made especially to study the 
appendix. He states: 

We never x-ray the patient to make a diagno- 
sis of acute or chronic appendicitis. Few people 
of adult years avoid some degree of inflamma- 
tion in the appendix and practically every 
appendix that is removed routinely at opera- 
tion is reported by the pathologist to be chronic 
catarrhal appendicitis. At times this type of ap- 
pendix is capable of developing acute symp- 
toms, and we rely upon the symptomatology 
of acute attack whether actually visualized by 
us or obtained through history to warrant the 
removal of the appendix. With such an attack 
in the history, and soreness and tenderness on 
pressure over the appendix, if it is sufiiciently 
severe, we think it justifies the removal of the 
appendix. 

There is apparently a discrepancy be- 
tween Dr. Hartman’s opinion and that 
which I was defending regarding the utility 
of the complete roentgen study of the diges- 
tive system in cases of appendicitis. If we 
bear in mind that at the Mayo Clinic rou- 
tine examinations are made of the thorax, 
the urinary system, the spinal column, and 
of the digestive system when lesions of that 
apparatus are suspected, it is understood, 
although not explicitly stated by Dr. Hart- 
man, that the clinical diagnosis was carried 
out without roentgen study of the cecal- 
appendicular region, but the other diseases 
that could be confused with appendicitis or 


coexist with it are naturally eliminated 
first, through the clinical examination, the 
laboratory and especially by roentgen ex- 
amination. 

2. For the Direct Cecal-Appendicular 
Signs. In the second place it must be re- 
membered that the clinical examination 
gives no information regarding the location, 
morphology, filling, evacuation, mobil- 
ity, permanent kinks or appendicular ad- 
hesions. And these details, which are so im- 
portant, not only for the diagnosis of an in- 
flammatory condition, but also for the 
knowledge obtained from them regarding 
the anatomical condition of the appendix 
which assists the surgeon in adopting an ap- 
propriate surgical technique in each case, 
can easily be procured with great precision 
by means of roentgen examination. 

I want to quote part of a letter in which 
my esteemed friend. Dr. James T. Case, 
deals with this debatable question of the 
appendix. He enumerates all the direct 
roentgen signs looked for in the cecal-ap- 
pendicular region, and thus I will be able 
to comment on them and discuss the value 
of each. 

Dr. Case states: 

If the appendix fills and empties coinciden- 
tally with the filling and eznptying of the cecum, 
and if it is freely movable and does not very 
accurately coincide with a point of tenderness 
on pressure, I consider the appendix normal, at 
least at the time of the examination. Of course, 
one may have an appendix which on a previous 
occasion was acutely involved in suppuration 
but from which the patient may have recovered, 
and at the time of our examination the appendix 
may behave normally to the X-ray examina- 
tion. In such a case I merely report that at the 
time of my examination the appendix is normal 
if the conditions above enumerated are found to 
be present. 

On the other hand, if in spite of very careful 
examination we have failed to visualize the ap- 
pendix (and it has not been removed) then we 
have excellent reason for assuming that it is 
pathological and its lumen obstructed by kink- 
ing or by obliteration. I have been able to state, 
for instance, that an appendix has been obliter- 
ated for its entire extent except for the proximal 
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i.o cm. I have been able to show up a residual 
stump of an appendix after appendectomy. A 
fixed position of the appendix in all examina- 
tions in spite of various maneuvers suggests ad- 
hesions. In such a case one may rather safely 
state that adhesions are present. A retrocecal 
appendix is nearly invariably buried in congeni- 
tal adhesions, and knowledge of this position 
will permit the surgeon to favorably modify his 
operative approach in contrast to his usual in- 
cision. 

A kinked or sharply angulated appendix, ap- 
pendical stasis for several days beyond the 
clearance of barium from the rest of the colon, 
or the presence of fecaliths in the appendix are 
all signs of appendical pathology. Appendical 
stasis is a menace just in the degree that the 
appendix retains its contents beyond the second 
or third day. I have seen appendical concretions 
of barium as long as thirty-three days after the 
barium meal. 

Visibility of the Appendix. Let us discuss 
first whether a healthy appendix that has 
no kinks, adhesions or obstruction of the 
lumen is always visible in a roentgen ex- 
amination. 

I am convinced that the lack of visibility 
after a roentgen examination that is well 
done almost always implies the existence of 
a pathologic condition. 

The advantage of making repeated ex- 
aminations to increase the visibility of the 
appendix is well illustrated by the experi- 
ence of Perotti and Codeca; they studied 
100 normal children in several roentgen ex- 
aminations. In the first they saw 61 ap- 
pendices; in the second 2,3 more; in the 
third 13; and in the fourth they saw the 
last three. That is to say, they succeeded in 
visualizing all the appendices in four ex- 
aminations. 

In my statistics I find 226 patients in 
whom the appendix was not seen, from a 
total of 1,000 cases diagnosed as appendi- 
citis. In other words, 22.6 per cent were not 
seen. 

Walton and Weinstein did not see the ap- 
pendix in 18 out of 152 cases diagnosed as 
appendicitis, which is 11.8 per cent. 

The inability to visualize the appendix 
because of complete obstruction of the 


lumen represents, according to Kelly and 
Hourdon, 5 per cent of the appendices re- 
moved, which is in accordance with the 
percentage obtained by Mallory in 4,000 
autopsies. 

The following authors cite statistics re- 
garding the visibility of the appendix: 


Strom 70 to 80% 

Wood 93% 

Schnack 75% 

Moore and Merritt 80% 


All the data given indicate that the ap- 
pendix should normally fill with the barium 
and that the lack of visibility after careful 
roentgen examinations almost always indi- 
cates that the lumen is obliterated as a re- 
sult of an inflammatory reaction. 

Kinks and Fixity of the Appendix. When 
in repeated roentgen examinations we find 
the appendix markedly kinked or fixed, we 
may be sure that a pathological condition 
exists and suspect the presence of adhesions 
that would cause the kinking or fix the ap- 
pendix in a definite position. 

On this point there is no great difference 
of opinion among the investigators. To 
Walton and Weinstein a persistent angula- 
tion is a direct sign of an inflammatory con- 
dition. To Deaver and Ravdin the fixity or 
abnormal angulation indicate adhesions. 

But it must be borne in mind, as Orley 
says, that fixity is of importance only when 
it is associated with functional disturb- 
ances, especially with pain. And it must be 
remembered, according to Scholz, that in 
many instances adhesions or kinks are er- 
roneously diagnosed by examinations tech- 
nically badly executed or by erroneous 
interpretation of the roentgenograms. 

Evacuation of the Appendix. The appen- 
dix fills at the same time as the cecum and 
should empty in the same manner, due to 
the peristaltic movements noted by Cohn 
in 1911 and later corroborated by White. 
The segmented image that the appendix 
sometimes presents is caused by these peri- 
staltic movements, and today there is no 
doubt as to its normality. On the other 
hand, the retention of barium in the in- 
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terior of the appendix when the cecum has 
already emptied has been considered patho- 
logical. 

Although Assmann and Merlo Gomez feel 
that delay in evacuation may exist in nor- 
mal cases, Fedder, Chizzola, George and 
Gerber, Sahyoun and Oppenheimer think 
that it is always pathological. To some, 
pathology begins when the appendix does 
not empty at the same time as the cecum, 
while to others it occurs when there is a de- 
lay of two or three days. Lay Martin feels 
that a retention of more than ninety-six 
hours generally indicates that the appendix 
has lost its contractile powers as a result of 
previous attacks of appendicitis. 

To me, Case strikes a happy medium 
when he says that appendicial stasis is a 
menace if the appendix retains its contents 
later than the second or third day. And it 
is clear that an appendix that retains food 
in its interior for many days indicates, as 
Vaughan says, poor drainage, and it is 
therefore a site for future inflammation. 
Retentive appendices are pathological or 
constitute a latent danger to the patient. 

Calculi. The concretions found in the in- 
terior of the appendix may be transparent 
or opaque to the roentgen ray, but the first 
are doubtless more frequent. Such concre- 
tions or calculi are foreign bodies located in 
the interior of the appendix and therefore 
contribute by obliteration to the provoca- 
tion of acute or subacute attacks. To 
Rolleston, Held, and Larimore, these con- 
cretions are proof of recent or old ap- 
pendicular inflammation. Undoubtedly, the 
calculi are a contributing factor to inflam- 
mation,, although it cannot be stated they 
are the cause, according to Vaughan. This 
latter author feels that the mucus secreted 
in the first inflammatory period combines 
with masses of bacteria and these form 
calculi which provoke the subsequent at- 
tacks. 

Thus, the presence of calculi in the ap- 
pendix is abnormal, because they are an im- 
portant factor in future appendicitis at- 
tacks and because they often indicate that 


there has been a previous inflammation of 
the appendix. 

Erect Appendix. To the direct signs 
pointed out, I wish to add one that in 
my opinion is of great value. I refer to the 
finding of an appendix which during roent- 
genoscopy gives the sensation of “erec- 
tion,” with increase in thickness and disap- 
pearance or diminution of the curves that 
normally appear. 

3. For Reflex Signs. The third and last 
point regarding the usefulness of the roent- 
gen examination is based on the value of the 
reflex signs in the diagnosis of chronic and 
recurrent appendicitis. 

The appendix, when diseased, is the 
starting point for reflexes which are in- 
terpreted as signs of vagotonia (Butmann, 
Enriquez and Rouviere). 

Pain. The first of these reflex signs, and 
to me the most important of all, is pain. 
Among roentgenologists there is no differ- 
ence of opinion about its indisputable di- 
agnostic value. All agree that with roentgen 
examination the exact locality of the pain 
can be found over the appendix and the. 
other painful sites that are clinically so con- 
fusing may be discarded. 

Carman has said: “Without pain, the 
other signs cease to be convincing,” and 
White adds: “It is very seldom that a pa- 
tient needs an operation if there is no pain 
when the appendix is moved on palpating 
it.” But others, such as Fedder, say with 
all fairness: “Pain has diagnostic value as- 
sociated with other signs, because as Wal- 
ton and Weinstein have noted, when the 
cecum is full it normally hurts to palpate it, 
because of the increase in intra-colonic pres- 
sure.” And according to Sahyoun and 
Oppenheimer, the cecum is tender in 10 
per cent of normal individuals. 

On looking for pain it is important to 
make sure that a change in the position of 
the appendix brings about a change in posi- 
tion of the pain, the previous site ceasing to 
be sensitive. 

Therefore, I consider appendicular pain 
properly observed during roentgenoscopy 
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as a symptom of great diagnostic value, 
but we cannot accept it as definite proof if it 
is not associated with other roentgen signs. 

Pylorospastn. Pylorospasm, found so often 
in chronic appendicitis, is confirmed by a 
six hour gastric retention and tenderness 
on palpation of the pyloric region. I there- 
fore call it painful pylorospasm. Many au- 
thors have mentioned it, such as Oppen- 
heimer, Walton and Weinstein, Merlo 
Gomez, Feldman, and others. 

The epigastric pains, the nausea and 
vomiting observed so frequently in chronic 
appendicitis are explained by these spasms. 

Also, it is wise to remember that at times 
juxtapyloric and duodenal spastic deformi- 
ties appear, which lead to errors in diagno- 
sis. It is also possible to commit this error 
clinically, since Poenaru and Caplesco found 

14 per cent of 2,000 appendectomies with 
reflex symptoms that simulated gastric ul- 
cers. 

Aerogastria. Besides the pylorospasm re- 
sulting from a six hour retention and as a 
direct consequence of it, I have been able 
to prove on many occasions an increase in 
the size of the air chamber, accompanied by 
a slight ascension of the left side of the dia- 
phragm. 

The oppression and the palpitations that 
trouble some cases, especially after meals, 
almost always coincide with aerogastria. 

Increase in Size and Density of the Liver, 
The close relation that exists between 
chronic appendicitis and hepatic function 

15 clinically recognized by the symptoms of 
slight hepatic insufficiency and by the 
slight increase in the percussion area of 
the liver. These reasons explain why I con- 
sider as roentgen reflex signs of chronic ap- 
pendicitis an increase in the density and a 
slight increase in the size of the hepatic 
shadow. 

Ileal Retention. Constipation. After pain, 
deal retention is the most noted roentgen 
sign of appendicitis. Among numerous au- 
thors who have noted it we may cite 
Jacquet and Gaily, Laroche, Guy, Brodin 
and Ronneaux, Colaneri, Garcin, Smyrnio- 


tis, Chizzola, Estor, Orliansky, and others. 

Ileal retention is often accompanied by 
cecal stasis, and it is frequently the case 
that the cecum remains injected after the 
colon has emptied, as pointed out by Fed- 
der, and Walton and Weinstein. 

Ileal retention and stasis are the roent- 
genological proof of constipation, which 
clinically accompanies nearly all cases of 
appendicitis. 

Ileal retention has no organic cause. It is 
explained by atony of the last loops of the 
small intestine, or by spasm of the cecal 
sphincter (Kohler), or by spasms of the 
valve of Bauhin, but the first hypothesis is 
more generally accepted. It is felt that one 
is dealing with a constipation of the small 
intestine similar to the cecal constipation 
which it accompanies. 

Although gastric retention and ileal re- 
tention have the same value as appendicial 
reflex signs, only White and a few other 
roentgenologists attach importance to the 
first. This is due to the fact that there are 
mistaken for ileal retention many cases in 
which retention has been the cause of find- 
ing the barium meal in the final part of the 
small intestine much later than it should be. 

Ileocecal Spasms. As is natural, spastic 
deformities occur in the end of the small 
intestine and in the cecum, for these are the 
sites closest to the implantation of the ap- 
pendix. 

The ileal spasms are difficult to evaluate 
roentgenologically and may be taken for 
the anatomical lesions of a terminal ileitis. 
Spasms of the ileum have been demon- 
strated by Etienne and Piccarda, Jacquet 
and Gaily, Pescatori, and others. 

The spasmodic cecal deformities are com- 
mon, but of variable aspect. They may be 
deformities from excess normal cecal con- 
tractions; or deformities that simulate ad- 
hesions; or spasmodic contractions of the 
external cecal wall with rigidity of the wall 
at the appendicular insertion, similar to 
that produced in the stomach by an ulcer 
of the lesser curvature; or diminution in the 
thickness of the inferior half of the cecum, 
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which gives this part an infundibular ap- 
pearance; or, finally, a condition of atony, 
which has been mentioned by Walton and 
Weinstein. 

But we must bear in mind that in spastic 
colitis there may be deformities of the 
cecum and of the ascending colon similar 
to those found in appendicitis. Thus, it is 
also common to observe signs of spastic 
colitis as a reflex of an appendicitis 
(Jacquet and Gaily, and Huet). In some 
cases I have been able to verify the disap- 
pearance of the roentgen signs of spastic 
colitis after removal of the appendix. 

The presence of signs of spastic colitis is 
frequent, for in my statistics I find 158 
cases which coexisted with an appendicitis. 

xA.ccording to Balli, these images can be 
explained if it is remembered that the seg- 
ments of the colon react by spasmodic con- 
tractions in certain areas in response to 
visceral-motor, visceral-sensory and vis- 
ceral-secretory stimuli, especially in those 
sites which correspond to the different cecal- 
colonic sphincters. lenino, Perotti, Guidotti, 
Busi and Hirsh have also found permanent 
contractions in appendicitis in several of 
these sphincters. 

The reflex signs I have just pointed out, 
including pain, agree with the various clini- 
cal symptoms of chronic appendicitis, and 
in my opinion are the only ones that plainly 
show the existence of an inflammatory con- 
dition of the appendix. The finding of an 
appendix macroscopically or microscopi- 
cally diseased in the course of a laparotomy, 
without the patient suffering discomfort 
from it at the time of I'emoval, only dem- 
onstrates that that patient — as the majority 
of adults — had suffered a previous attack. 

The proof that several of these reflex 
signs, even discounting pain, can lead us to 
make a diagnosis of chronic appendicitis is 
found in one of the observations made in 
my doctorate thesis. There had been no 
pain on palpation, the diagnosis was made 
by the other reflex signs, the macroscopic 
and microscopic studies of the appendix re- 
vealed clear signs of inflammation, and the 


digestive disturbances of the patient dis- 
appeared after the appendectomy. 

C' 

CONCLUSIONS 

Summing up the foregoing considera- 
tions, I believe that in the present state 
of our knowledge we should accept as neces- 
sary and advantageous the complete roent- 
gen study of the digestive tract when a 
chronic or recurrent appendicitis is sus- 
pected clinically. There are three reasons 
why this investigation should be carried 
out: 

1. Because lesions of organs other than 
the appendix are confirmed or ruled out. 

2. Because the direct signs found in the 
appendicular region supply data about the 
morphology, filling, evacuation, location 
and the presence of kinks or adhesions of 
the appendix, which cannot be obtained 
from the clinical symptoms alone. 

3. Because when a chronic or recurrent 
appendicitis is suspected, the roentgen re- 
flex signs, such as pain, pylorospasm, aero- 
gastria, gastric retention, ileal retention, 
spastic cecal-colonic deformities, and so 
forth, show, in accordance with the clinical 
symptoms, that the process of appendicitis 
is active. 

SUMMARY 

In view of the diversity of opinion pre- 
vailing today among clinicians, surgeons, 
and even roentgenologists as to the value of 
the roentgen examination in a suspected 
case of chronic or recurrent appendicitis, I 
have reviewed the various stages through 
which the roentgen diagnosis of appendici- 
tis has evolved. I have reached the conclu- 
sion that this diversity of opinion is due to 
the change in clinical concepts during the 
last few years, and also to the lack of defi- 
nite evidence to demonstrate that the re- 
moved appendix was, after all, the cause of 
the symptoms. 

Nearly every adult has sulTered at some 
time from an inflammation of the appendix. 
This explains why most appendices show 
signs of inflammation when microscopically 
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studied, even those that were considered 
more or less normal at the time of opera- 
tion. 

There is only one way of proving that the 
symptoms complained of by the patient 
were due to appendicitis, and that is their 
complete disappearance after appendec- 
tomy. 

Because of our present knowledge, there 
can be no definite pathognomonic symp- 
toms of chronic or recurrent appendicitis, 
therefore a thorough roentgenologic investi- 
gation of the digestive tract is not only use- 
ful but necessary for accurate diagnosis, for 
the following reasons : 

1. It rules out or confirms the presence 
of disease in organs other than the appen- 
dix. (In 1,738 roentgen diagnoses of ap- 
pendicitis, from a total of 21,000 patients 
examined, I found 45.64 per cent in which 
appendicitis was associated with some other 
disease.) 

2. The direct roentgen signs found over 
the appendix and cecum give data concern- 
ing the shape, filling, evacuation, location, 
and kinks or adhesions of the appendix, 
which cannot be obtained through a clinical 
examination alone. 

3 - When a chronic or recurrent appendi- 
citis is suspected, the indirect roentgen 
signs, such as pain on palpation, pyloro- 
spasms, aerogastria, ileal stasis, spastic de- 
formities of the cecal-colonic region, and 
so forth, show, in accordance with the 
clinical symptoms, that the process of ap- 
pendicitis is active. 

Clinica de Marly, 

Bogota, Colombia. 
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ROENTGEN DIAGNOSIS OF INCIPIENT 
CANCER OF THE RECTUM 

By ALBERT OPPENHEIMER, M.D. 

Department of Roentgenology , Laconia Hospital 

LACONIA, NEW HAMPSHIRE 


I. METHOD 

C ancer of the rectum is not often dis- 
covered in incipient stages because it 
rarely causes clinical signs and symptoms 
until it has grown fairly large. Hence every 
method available should be used without 
prejudice in making an early diagnosis. The 
results of roentgen examinations have not 
been satisfactory. Controlled distribution 
of the opaque medium, on which the dem- 
onstration of gastrointestinal lesions de- 
pends in a large measure, is difficult to ob- 
tain in the rectum. Compression and pal- 
pation can rarely be applied effectively in 
this region, and the filling can be controlled 
only by regulating the inflow of the opaque 
fluid. This is not easy to achieve with the 
conventional enema technique. With the 
wide tubes generally used, the filling is 
often so massive as to obscure small lesions, 
or too scanty, after evacuation, to disclose 
sufficient detail.'* Reflux into the ileum may 
overshadow the proctosigmoidal junction, 
m which at least 70 per cent of all benign 
and malignant lesions of this part of the 
colon are located; and the distress usually 
caused by rigid tubes, especially the self- 
retaining types, may set up motor irritation 
which interferes with the examination. 
These difficulties can be overcome by means 
of a few simple technical modifications 
which, used routinely since 1937,^ seem to 
add to the value of roentgen examinations 
in the diagnosis of disease of the rectum and 
sigmoid. 

_ Preparation. Soap-suds enemas and dras- 
tic cathartics, which may cause motor irri- 
tation,® should not be used. The night be- 
fore the examination the patient has a light 
iffeal. Two hours later a saline enema is 
given. The next morning breakfast is omit- 
ea, and a second saline enema is adminis- 
tered two hours previous to the examina- 


tion. This two hour interval is necessary 
lest retained parts of the enema simulate 
pathologic fluid levels or dilute the opaque 
medium. In the presence of tenesmus, dis- 
charge, and similar signs or irritation, one 
may use tea, a tannic acid solution, or a 
chamomile infusion instead of saline ene- 





Fig. I. Pressure defect caused by a distended uri- 
nary bladder. After catheterization, the rectum 
and sigmoid showed normal roentgen appearances. 

mas, and atropine medication may be indi- 
cated. Painful lesions around the anus, e.g., 
fissures, inflamed hemorrhoids, and ec- 
zema, require the application of an oint- 
ment or/and suppositories containing a lo- 
cal anesthetic about one-half hour before 
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Fig. 2. Roentgenographic position for the oWiqiie 
view of the rectum (see text). Insert: syringe and 
catheter used for roentgen examination of the 
rectum. 

the examination is made. The bladder 
should be emptied^ if necessary by means of 
a catheter, since a distended bladder may 
cause pressure defects in the rectum easily 
mistaken for tumor (Fig. i). 

■ Roentgefioscopy . A flexible urethral cath- 
eter is inserted into the rectum. The 
opaque medium is injected through the 
catheter with a 20 cc. syringe under roent- 
genoscopic observation while the cath- 


eter is gently withdrawn towards, but not 
beyond, the internal sphincter. According 
to the degree of filling required in each case, 
opaque medium may either be added or 
withdrawn with the syringe. Spot roent- 
genograms may be made in various posi- 
tions. Once the rectum and sigmoid are 
studied, the examination is completed by 
filling the whole colon. The catheter is left 
in place and is connected with an enema 
device. With some practice it is possible to 
regulate the flow of the opaque medium 
from the enema device so accurately as to 
make the use of a syringe unnecessary,- but 
by adopting the syringe method first, the 
examiner will make himself more familiar 
with the technique. In most cases, 20 to 60 
cc. of opaque medium are needed for the 
rectum and sigmoid, and i to \\ pints for 
the entire colon. Air may be insufflated if 
necessary. 

Roentgenograms. In addition to spot 
films, roentgenograms may be made in 
various projections according to the prefer- 
ences of the examiner. The following posi- 
tions are useful; (i) The patient is supine; 
the tube points downward with a caudal tilt 



Fig. j. PapjJJary type ot canctr of rectum at various stages of hiUng. This illustrates how easily the 
distribution of the opaque medium in the rectum can be controlled. 
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Fig. 4. During massive filling by means of the conventional enema technique {A)^ retrograde intussusception 
of the constricted segment takes place (arrow points to the characteristic filling defect resembling the 
figure 3 ). By means of the catheter method, the obstruction is overcome (5), and a small cancer crater is 
clearly shown (arrow). 


of about 12 degrees and is centered on the 
midline about i inch cephalad of the pubic 
symphysis. Since the rectum is closer to the 
posterior than to the anterior border of the 
pelvic cavity, this projection usually pro- 
duces good definition. (2) The patient is 
supine but with the right side raised by 
about 45 degrees; the tube is directed ver- 
tically downward to a point about midway 
between the umbilicus and the left inferior 
iliac spine (corresponding to McBurney’s 
point, but on the left side); the left leg is 
bent at the hip joint, and the right leg is 
extended and brought backwards as far as 
possible, in order to avoid obscuring of the 
rectum by the summation of the shadows of 
oth thighs (Fig. 2). In this position the 
rectum and sigmoid are nearly parallel to 
the plane of the film. 

Comments. An enema is not made more 
P easant when taken in an ill-lit room, on a 
lard table, and in the presence of a stranger 
armed with a leaden glove. Making the pa- 


tient feel comfortable is perhaps the most 
important single factor in obtaining satis- 
factory diagnostic results. Using effective 
cleansing measures without causing irrita- 
tion of the bowel is almost equally impor- 
tant. The only disadvantage of the cath- 
eter method is that the catheter has to be 
held in place during roentgenoscopy. The 
main advantages are: (i) the flow and dis- 
tribution of the opaque enema can be con- 
trolled so accurately that degrees of filling 
ranging from slight mucosal coating to 
massive distention of the rectum can be ob- 
tained (Fig. 3) ; (2) there is no distress even 
in the presence of painful lesions of the anus 
and rectum; (3) stenosis is usually over- 
come by the slow and regulated flow of the 
medium through the catheter, while it is 
often accentuated during massive filling, 
since the sudden pressure of the opaque 
medium upon a narrowed segment may 
cause retrograde intussusception and com- 
plete occlusion (Fig. 4). 
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Fig. 5. Roentgenograms of the rectum and 
sigmoid of a man, aged fifty-four, with 
severe constipation, xf, during conventional 
enema examination, a partial volvulus of the 
sigmoid was observed (upper arrow) and 
the symptoms were ascribed to this condi- 
tion. The small crater (lower arrow) was 
overlooked. B, three months later, the ulcer 
was again overlooked, although very slight 
constriction at the level of the ulcer was 
recorded. C, after eight months a definite 
neoplasm with a distinctive filling defect 
.has become evident at the site of the ulcer. 

2 . FINDINGS 

Since cancer of the rectum usually 
fails to produce clinical symptoms for 
a long time, and since symptoms pre- 
sent may remain vague and slight for 
periods of about one year, incipient 
rectal cancer is usually discovered only 
during routine digital examinations. 
Hence the importance of examining 
the rectum during routine physical 
check-ups. When, however, the tumor 
has its seat at or slightly cephalad to 
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Fig. 6. A, anteroposterior, and 5, oblique projections, showing a cancer crater close to 
the proctosigmoidal junction (confirmed histopathologically). 


the proctosigmoidal junction, it may escape 
the palpating finger, and proctoscopy is 
then omitted in most cases. A certain num- 
ber of cancers of the proctosigmoidal junc- 
tion are not accessible to the proctoscope. 
For all these reasons, it is good practice to 
make a study of the rectum during routine 
roentgen examinations of the digestive 
tract. The additional time spent rarely ex- 
ceeds five minutes. A number of cancers at 
early stages were discovered in the rectum 

in this way before being suspected clin- 
ically. 

The roentgenologic appearances vary 
with the anatomical nature of the tumor. 
The large majority of rectal cancers are of 
the annular ulcerating type; next in inci- 
dence are cancers arising in polyps; papil- 
ary cancers are relatively rare. All age 
groups are involved. In this series the inci- 
ence was highest between the ages of 


forty and fifty-five years and almost the 
same in males and females. 

1. Annular Type. The appearances ob- 
served at early stages do not conform to 
those of more advanced annular cancer. 
Filling defects and shelf formation are 
rarely present, and constriction is often so 
slight as to remain unnoticed, if present at 
all. The involved segment is easily dis- 
tended during massive filling, and the ab- 
sence of constriction and deformity during 
massive filling was responsible for diagnos- 
tic failures during the early stages of this 
study (Fig. 5). 

There is, however, one constant sign, 
namely, a small ulcer with rigid walls. The 
ulcer produces appearances very similar to 
those of peptic ulcer of the duodenum. It is 
seen as a persistent opaque spot l to 2 mm. 
in diameter when projected endwise, and as 
a thorn-shaped prominence of the contour 


642 


Albert Oppenheimer 


Df-cemder, 1944 


when projected edgewise^ with tlie thorn 
pointing outward. The lesion is not defi- 
nitely intraluminal, and the appearances do 
not correspond to the meniscus sign of early 
gastric cancer, except at a more advanced 
stage (Fig. 8). The mucosal pattern may 
appear to be erased in the immediate neigh- 
borhood of the ulcer (Fig. 4, 5, 6 and 7). 

As the tumor grows, constriction be- 
comes evident, and there may be nodular 
prominences encroaching upon the lumen 
(Fig. 5). The findings observed at these 
more advanced stages are well known and 
need not be described here. 

Among the last 52 proved cases of annu- 
lar rectal cancer of this series, an ulcer was 
seen roentgenologically and confirmed, 
pathologically in 50 patients; the lesion es- 
caped roentgenologic demonstration in 1 
instances; and there were associated signs 
of tumor, such as shelf formation, constric- 
tion, and filling defects, in ii cases. There 
was often a remarkable similarity of the an- 
atomical and roentgenologic appearances.'* 


The term “annular,” used in textbooks, 
is somewhat misleading. These tumors are 
annular at advanced stages, when they in- 
volve the whole circumference of the rectal 
wall; but they are definitely not ring- 
shaped, or annular, at incipient stages, 
when they are confined to only a sector of 
the rectum. These early lesions always show 
a central ulcer; and although the crater is 
merely the earliest roentgen sign, but not 
necessarily the earliest anatomical evi- 
dence, of this type of carcinoma, the con- 
sistent presence of an ulcer in these cases 
would seem to justify the term “ulcera- 
tive” caicinoma, rather than annular car- 
cinoma. 

2. Papil/ary Type. There were only 3 
cases in this series, and none of them was 
very early. The papillomatous shape of the 
tumor is readily recognized by the scalloped 
irregular filling defect which seems to arise 
from a circumscribed area, usually in the 
lateral wall of the rectum, without produc- 
ing obstruction. Ulcers may be present in 



Fig. 7. A, cancer crater at the proctosigmoidal junction. There is slight constriction of the involved area. 
B, small crater at the site of an anastomosis made two years previously for cancer of the proctosigmoidal 
junction. The crater was found to correspond to a recurrence of the cancer. 
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these cases (Fig. 3). Owing to the absence 
of constriction, the involved segment re- 
mains flexible for a long time, and is readily- 
distended during massive filling. When 
these tumors are located along the posterior 
wall of the rectum, they are easily over- 
looked. 

4. Carcinomatous Polyps. Polyps may oc- 
cur either in the form of polyposis or as sin- 
gle polyps scattered thinly over a part of 
the pelvic colon. Polyposis is easily recog- 
nized by the characteristic chain of filling 
defects which it produces.^ Single polyps in 
the rectum are difficult to si e roent^ 
genologically. True polyps, which are neo- 
plasms, cannot be distinguished from so- 
called secondary polyps, which represent 
localized hypertrophy of the mucosa as a , 
result of chronic inflammation. Since a ma- 
jority of true polyps prove to contain foci of 
carcinoma histopathologically, it is impor- 
tant to discover these tumors before they 
have become frank cancers. 

Single polyps cannot always be recog- 
nized by palpation and proctoscopy since 
they may become buried between loose or 
large mucosal folds. In 4 cases, single pol- 
yps, not previously disclosed by digital ex- 
amination and proctoscopy, were revealed 
by roentgen examination and subsequently 
confirmed by proctoscopy and biopsy; all of 
them were malignant (Fig. 9 A). The 
rounded filling defects caused by polyps, 
easily recognized with slight filling of the 
rectum, are usually invisible during mas- 
sive filling (Fig. 9B). The outlines are 
smooth and clean-cut, no matter whether 
the polyp is benign or histopathologically 
carcinomatous, and it is not until infiltra- 
tion and ulceration set in that the malig- 
nancy of the lesion becomes evident roent- 
genologically. 

3 . differential diagnosis 

When the lesion involves the ampulla of 
t e rectum, a differential diagnosis can be 
rnade by proctoscopy and biopsy in many 
cases; moreover, there are few diseases 
w ich have to be considered. Internal hem- 
orrioids may cause filling defects resem- 

iDg polyps; but the worm-like shape of 



Fig. 8. Moderately advanced annular cancer of the 
proctosigmoidal junction, showing a central ulcer 
(arrow) with tumor-shelf formation on both 
sides. 

the filling defect is usually revealed by 
views taken at various angles.^ . Villous 
proctitis, a relatively rare condition, may 
cause similar appearances but involves a 
much larger area than does cancer.^ 

Cancer of the proctosigmoidal junction is 
often inaccessible to proctoscopy and 
biopsy, and the fact that benign lesions of 
this region are common adds to the diag- 
nostic difficulties. Both benign and malig- 
nant diseases of this segment tend to cause 
constriction and pericolitic adhesions with 
deformity and rigidity of the walls. The 
crater produced by incipient cancer may 
become lost in the irregularity of the con- 
tours; on the other hand, a tent-shaped ad- 
hesion may simulate a tumor crater, es- 
pecially in a constricted area (Fig. loA). 
Suppurative pericolitis may produce ap- 
pearances strongly resembling those of can- 
cer, since the pressure defects caused by 
small intramural or pericolitic abscesses 
obliterate the mucosal pattern and pro- 



Fig. 9 . Polyps of the rectum, histopathologically malignant. the polyps are not seen during massive filling 
with the conventional enema technique. 5, the polyps are well shown with the modified method. These 
polyps had not been discovered previously during proctoscopy because they were hidden between large 
mucosal folds. 



Fig. 10. Suppurative pericolitis. A, a small adhesion (arrow) simulates a tumor crater. 5 , multiple 
filling defects (arrows) caused by small pericolitic abscesses in the sigmoid. 


trude into the lumen like tumor nodes be ruled out. Since in the presence of 
(Fig. io5). If there are normal areas be- suppurative pericolitis surgical operation 
tween these formations, cancer can usually involves the risk of setting up diffuse peri- 
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Fig. II. Constriction of proctosigmoidal junction caused by colitis. A, during massive filling, and B, with the 
modified technique, a persistent narrowing of the proctosigmoidal junction is disclosed. C, one month later, 
after dietary treatment, the constriction has disappeared, and the mucosal relief of the sigmoid, coarse and 
irregular in 5 , has become normal. 


tonitis, and since pericolitis, unless it causes 
obstruction, rarely requires surgical inter- 
vention, it is important to differentiate the 
condition from tumor. 

Subacute and chronic inflammation of 
the proctosigmoidal junction, with or with- 
out diverticulitis, differs from cancer by 
the presence of persistently thickened mu- 
cosal folds.^’'* Sometimes a circular constric- 
tion of the colon is present in these cases 
^nd subsides when the inflammation heals 
(Fig. ii). Stenosis of the rectum due to ve- 
nereal lymphogranuloma can hardly be 
confused with tumor.® 

In elderly people the distal end of the 
rectum often bulges concentrically around 
the internal sphincter, thereby producing, 
so to speak, an “internal prolapse.”^ The 
internal sphincter then stands out as a deep 
circular constriction which, together with 
mg defects caused by hemorrhoids, may 
produce appearances suggestive of annular 
tumor (Fig. 12). 


4. CONCLUSIONS 

The factors involved in improving diag- 
nostic results are not solely technical. For 
instance, when incipient cancer of the rec- 
tum has been detected roentgenologically 
in a number of cases, the resulting in- 
creased interest of physicians and surgeons 
leads almost inevitably to a more thorough 
search for these tumors during routine 
physical examinations. Consequently the 
significance of roentgen examinations in the 
early diagnosis of cancer of the rectum is 
difficult to evaluate; but the fact that in a 
group of patients cancer of the rectum was 
discovered during roentgen studies of the 
digestive tract before being recognized by 
other clinical methods suggests that roent- 
gen examination has its place in the early 
diagnosis of this disease. This does not by 
any means imply that roentgen examina- 
tion is superior to digital and proctoscopic 
examinations. The point is that cancer of 
the rectum remains clinically silent for a 
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Fig. 12. “Internal prolapse” of rectum around in- 
ternal sphincter in a woman aged sixty-three. 
The lower part of the rectum overhangs the in- 
ternal sphincter (arrows). This may simulate 
annular constriction. See text. 

long time, wherefore its incipient stages are 
usually discovered almost accidentally, 
during routine examinations. One of these 
routine examinations is roentgen study of 
the digestive tract. Consequently the roent- 
genologist should make an adequate study 
of the rectum during every examination of 
the digestive tract. The importance of this 
rule is illustrated by the fact that in a small 
community, with a loo-bed hospital, can- 
cer of the rectum has been demonstrated 
roentgenologically at an average of i case in 
every nine days during a period of two 
years.* 

Perhaps the roentgen findings obtained 
with the modified enema technique above 
described can be duplicated with the con- 
ventional opaque enema methods; but the 
modified method seems to disclose sig- 
nificant details with greater ease and ac- 
curacy. Whatever method is used, adequate 
cleansing of the bowel, prevention of motor 

* All the cases of this series were verified histopathologically. 
Most of the histopathologic examinations were made by Dr. Ralph 
E. Miller, professor of pathology, Dartmouth Medical School; 
and in a cases, by Dr. Tracy B, Mallory, pathologist, Massachu- 
setts General Hospital. 


irritation of the rectum, and an intelligent 
approach to the patient are important fac- 
tors in obtaining satisfactory diagnostic re- 
sults. 

5. SUMMARY 

1. Roentgenologic demonstration of 
small lesions of the rectum is facilitated by 
the use of an opaque enema technique so 
modified as to achieve accurate control of 
the distribution of the opaque medium in 
the rectum and sigmoid. 

2. The most constant sign of incipient 
annular cancer of the rectum is a small ul- 
cer with rigid walls. Other signs of tumor, 
such as constriction and shelf formation, 
are rarely present at early stages. 

3. Malignant polyps and small annular 
cancers, not previously noted during digital 
and proctoscopic examinations, were dis- 
closed roentgenologically in a number of in- 
stances. This suggests that roentgen exami- 
nation with an adequate technique has its 
value in the early diagnosis of these tumors. 

4. Roentgenologic appearances simulat- 
ing tumor may be produced by suppurative 
pericolitis. 

5. Since cancer of the rectum usually re- 
mains clinically silent until it has reached 
a relatively large size, incipient stages are 
discovered mainly during routine examina- 
tions. Consequently routine roentgen stud- 
ies of the digestive tract should include an 
accurate examination of the rectum in 
every instance. 
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B owel damage following irradiation 
for cancer of the cervix has by now been 
sufficiently described in the literature to be 
clearly established as an entity. Corscaden, 
Kasabach and Lenz,^ Todd,- White, ^ Mar- 
tin,'’-® Chydenius,® Aldridge," Wigby,® and 
others, have taken up variously the surgical 
findings, barium enema and proctoscopic 
appearances, related dosage techniques, 
pathological findings, possible methods of 
avoidance, and estimates of incidence of the 
condition. The greater number of these 
topics will be omitted from the present dis- 
cussion, which will be limited to a func- 
tional study of types and degrees of damage 
of the bowel, our methods of handling the 
cases, and the results of treatment. We are 
concerned in presenting particularly the 
non-operative management of this condi- 
tion, which in its severer forms has in the 
past been for the most part treated sur- 
gically. 

Our material consists of 44 cases of tem- 
porary or permanent stricture of the bowel, 
in all but a few instances confined to the 
pelvic colon and rectum. Forty-two of the 
cases originated in the Woman’s Hospital. 
Aldridge has reported on this material from 
the points of view of a general description 
of the condition, statistics as to occurrence 
and outcome, irradiation and surgical 
^chniques, surgical-pathological findings. 

hose interested in this omitted back- 
ground of our cases, including details of 
irradiation techniques, are referred to his 
paper. A brief discussion of incidence, 
t lough covered in the Aldridge paper, 
seems indicated because it bears on the na- 
ture of our material. He reported 16.9 per 


cent of bowel injury cases in the group 
studied, which is higher than the other se- 
ries reported, and he described 29 cases of 
temporary or permanent stricture, of which 
II were operated upon. Since his paper was 
published we have added 1 5 more cases, of 
which only i has been operated upon. We 
feel sure that quite a few of our cases, 
among those designated as in Groups i and 
II, would not have been discovered if we 
not been particularly engaged in looking 
for them, and that otherwise our incidence 
would have been much lower. From subse- 
quent experience we also believe that oper- 
ation could have been avoided in several of 
the 12 cases operated upon, for reasons to 
be developed below, and this would have 
lowered our operative percentage. Where- 
fore we feel that- statistics of incidence 
mean very little in this condition, unless 
barium enema studies and proctoscopies 
are done on every case with the slightest 
degree of diarrhea or other bowel com- 
plaint, which is obviously impossible of 
realization. A stricture relatively or en- 
tirely symptomless may be discovered, 
often accidentally, after five or eight or 
twenty-three years, as happened among our 
cases. A severe degree of narrowing may 
disappear completely within a year, while 
another case, with only mild bowel com- 
plaints for several years, may suddenly pre- 
cipitate into acute obstruction, though this 
delayed outcome is rare. Further, a com- 
parison of complications between clinics 
recognizing this entity and those which do 
not is misleading. All clinics reporting on 
cervical cancer note bowel complications. 
For example, Sackett® in a study of compli- 


of Gastroenterology and Roentgenology, Woman’s Hospital, New York. Read in part before the Forty-Third 
i acting, American Roentgen Ray Society, Chicago, III., Sept. 15—18, 1942. 
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cations in 688 cases of cervical cancer 
treated at the Woman’s Hospital from 1919 
to 1935 lists the following: 



Cases 

Per Cent 

Intestinal-vaginal fistula 

.60 

8.7 

Intestinal obstruction 

25 

3-6 

Rectal disorders 

42 

6.] 


He admitted that there was overlapping in 
these groups. Some of the rectal disorders 
with diagnoses founded on severe diarrhea, 
rectal bleeding, tenemus, cramps, and so 
forth, might well pass over into obstruction 
or fistula. But we believe that, if metastasis 
of the bowel is excluded, all or nearly all of 
the remainder of the above cases would at 
some time in their course have shown pic- 
tures similar to those described here. Prac- 
tically all of the cases here to be discussed 
were treated subsequent to 1935, and do 
not overlap those in his report, and it is in- 
teresting to note that in our material hstulae 
have almost disappeared, suggesting that 
prompt treatment of a local focus of injury 
aids in preserving the blood supply and 
healing the ulceration, and hence in pre- 
venting development of fistulae. We feel 
strongly that the apparent upsurge of in- 
testinal stricture, whether or not related to 
specific techniques, is no new entity, but 
merely one more sharply diagnosed. Cancer 
is a lethal disease, and its treatment, no 
matter how carefully done, cannot always 
be harmless to surrounding structures, as 
all of us know who are confronted from time 
to time with permanent skin damage, lung 
fibrosis, necrosis of bone and cartilage, to 
name but a few sequelae of irradiation of 
cancer in other parts of the body. 

RELATION BETWEEN CURE OF PRIMARY 
DISEASE AND BOWEL DAMAGE 

In general, the management of bowel 
damage tends to be a problem of the cured 
case, — cured, that is, of local cancerous dis- 
ease. This point was made in respect to ir- 
radiation ulcer of the bladder, another cas- 
ualty of cervical irradiation, by Dean in a 
symposium at Memorial Hospital on blad- 
der and bowel injuries following pelvic ir- 
radiation. In his experience the bladder 


ulcer of this type was most frequently 
found in a pelvis free of cancer, the assump- 
tion being that irradiation heavy enough to 
injure the bladder was likely to cure the 
cancer. This reasoning cannot of course be 
applied too literally, as many cured cases 
do not have ulcer of the bladder, or intes- 
tine, and some visceral damage is due to 
faults of technique, adhesions and other 
causes than the mere fact of irradiation. 
Nevertheless there is a trend in our series 
suggesting that damaged bowel tends to 
occur in cases in which the pelvic disease 
clears up following irradiation and does not 
recur, at least for the periods covered by 
our study. If this is substantiated by longer 
observation, it makes the matter of diag- 
nosis and treatment doubly important. If a 
patient is to live free from her cancer, but 
troubled by a bowel disorder, she does not 
consider the outcome successful even though 
she appears on the five year cure list of her 
particular clinic. In reading over old charts 
from the group cited by Sackett in his Com- 
plications Report we were impressed by the 
probability that at least some of these pa- 
tients dying of intestinal hemorrhage or 
obstruction, assumed to be due to the 
spread of cancer, actually had hemorrhage 
from irradiation ulcer, or obstruction from 

Table I 

STATUS OF PELVIC CANCER IN CASES 


WITH BOWEL DAMAGE 

1. Cases living 29 

No clinical evidence of pelvic cancer 28 

(Cases under one year — 3) 

Pelvic cancer present . i 

2. Cases dead 15 

No evidence of pelvic disease at death 1 1 

Pelvic cancer present 4 

3. Causes of death where there was no 
pelvic disease 

Remote metastasis 4 

Hemorrhage from ulcerated bowel 2 

Postoperative peritonitis 2 

Starvation i 

Cardiovascular disease 2 

4. Total cases followed over one year 41 

5. Primary regression of cervicopelvic 

cancer 36 
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irradiation stricture, together with peri- 
tonitis from perforation of a non-malignant 
ulcer. Table i shows the basis of our belief 
that bowel damage tends to be accompa- 
nied by success in the immediate treatment 
of the local cancerous disease. 

Thus, in 41 cases followed over one year, 

I is alive with pelvic cancer, and 4 died of 
it. Thirty-six cases with bowel damage, or 
over 90 per cent of the group, showed suc- 
cessful regression under treatment and with 
I exception remained free of demonstrable 
pelvic disease to the present. This percent- 
age of course has nothing to do with five 
year survival rates, as, at the time of prep- 
aration of this table, only 9 cases had been 
followed more than four years. It is offered 
merely as an index, in an admittedly small 
group, of a possible relation between bowel 
damage and successful local treatment of 
the cancer. 

LOCATION OF BOWEL TRAUMA 

Contrary to the experience of some work- 
ers, we have had no cases of massive wide- 
spread ileal damage. This is undoubtedly a 
product of heavy roentgen dosage, almost 
invariably through large portals involving 
large cubic areas of capillary bed, with cor- 
respondingly extensive damage of the blood 
supply. Our largest individual roentgen 
portals measured 12X16 cm., and 7 of the 
cases had radium alone, 37 radium and 
roentgen radiation. Involvement of the 
ileum for short segments was demonstrated 
m only 6 out of 44 cases, 2 of ileum alone, 
and 4 in combination with a segment of 
large bowel. The ileal damage in all 6 cases 
was localized in or near the midline, and at 
the cervical level. In every case the ileum 
was adherent in the pelvis, to a loop of sig- 
moid usually, once to the uterus, and once 
bound down firmly to a pus tube. All ileal 
lesions were discovered at operation. One 
could have been discovered on the roent- 
genograms, where a gas-filled coil of ileum 
rnaintained a constant fixed position in rela- 
tion to strictured sigmoid, but it was missed 
at the time. In 42 cases, the damage was 
predominantly in the large bowel, solely in 


38, and combined with a short piece of ad- 
herent ileum in four. More detailed location 
of the injury is given in Table ii. 

Table II 

LOCATION OF INJURED BOWEL SEGMENTS 


Rectum alone i 

Rectum and rectosigmoid junction 3 

Rectosigmoid and adjacent distal sigmoid 17 
Mid-sigmoid, short segment 3 

Proximal sigmoid, short segment i 

Long strip of sigmoid 8 

Ileum alone 2 

Two or more areas of narrowing 9 

(i area ileum, i sigmoid, — ^4) 


It will be seen that the large bowel in- 
juries are limited further to the rectum and 
sigmoid, with the greatest number in the 
distal sigmoid and at the rectosigmoid junc- 
tion. The validity of some of the divisions 
as to distal, mid and proximal is question- 
able, as the coils shift and turn on one an- 
other according to degree of filling and 
change of positioning in roentgenograms. 
They are given for an average appearance 
on a number of roentgenograms, but can- 
not be considered as arbitrarily fixed. It is 
obvious from the table why a complete 
picture of the lesion cannot in many cases 
be obtained by proctosigmoidoscopy. The 
instrument passes only to the first point of 
narrowing. The extent of the stricture, or 
the presence of a second stricture proximal 
to the first, can be discovered only by the 
use of a thin barium stream through the 
canalized areas. 

. Our lesions then are predominantly in 
the midline; all are included in an arc 5 to 6 
cm. from the midline and the cervical level, 
where summation of irradiation effect is 
obtained with our techniques. Most writers 
on the subject offer suggestions and individ- 
ualized techniques for avoiding such in- 
juries, but it is difficult to see how they can 
ever be completely eradicated as long as we 
continue to try to administer a dose of 7 or 
more threshold erythema doses to areas of 
pelvic cancer. There will always be a few 
cases with pieces of intestine adherent to 
the uterus, or bound down close to it 
against other structures, or gas-distended 
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Fig. I. Rectum and distal sigmoid distended by gas, 
their anterior walls obviously close to the cervix. 
This confirmed by lateral view, not shown here. 
Applicators are of the Manchester type. Case from 
the New York Infirmary for Women and Children. 

loops of sigmoid thrusting themselves close 
against the radium source in the cervix. 
Two roentgenograms illustrate the last 
named effect. Figure i shows the location of 
applicators, and adjacent gut distended by 
gas. Figure 2 shows the resultant injury 
diagnosed by enema ten months later. 

INITIAL TREATMENT PROCEDURES 

Our study of this condition has been car- 
ried on for seven years. The first cases we 
discovered were sent for obstruction sup- 
posedly due to spread of malignancy. Cases 
of rectosigmoid irritability with symptoms 
of diarrhea, bleeding, tenesmus, cramps, 
and a clinical diagnosis of “irradiation 
proctitis” were next differentiated. Some- 
times a localized narrowing was found, 
sometimes a more generalized but transient 
spasm, sometimes where the symptoms 
were mild, nothing more than a little mu- 
cosal hyperemia. For a while we did bar- 
ium enema and ileal studies on all cases of 
so-called “irradiation sickness,” but this 


proved unrewarding in proportion to the 
trouble and expense; it was soon aban- 
doned, and comments on it are outside the 
scope of this report. Now the Woman’s 
Hospital routine on all cases of cancer of 
the cervix includes cystoscopic and procto- 
scopic examinations before any irradiation 
is given. Several cases of low grade proctitis 
or cystitis have been found, and irradiation 
and follow-up is individualized accordingly. 
Another small but sometimes important 
item is the avoidance of routine adminis- 
tration of cathartics while the patient is in 
the hospital for radium treatment, and the 
forbidding of self-dosage during the ambu- 
latory roentgen course. Too liberal use of 
milk of magnesia in the hospital was related 
to severe diarrhea immediately after rad- 
ium treatment in 7 cases, with epsom salts 
and cascara implicated in 2 more. To be 
sure, the cathartic was not the primary 
case of actual bowel damage, but it was not 
soothing to an irritable bowel segment. 



Fig. 2. Stricture diagnosed ten months later, exactly 
at level of radium applicators. Both mucosal ul- 
ceration and perirectal infiltration were present. 
Compare with Case ii. Figure 4^/, which shows 
similar type of lesion. 
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Other reflex sources of increased peristal- 
sis, such as gallstones and duodenal ulcer, 
were present in a few patients, and 2 had 
lues, though any connection in the latter 
circumstances is highly questionable. Our 
system of treatment provides radium first 
in Stages i, ii, and early iii (Schmitz’ clas- 
sification); roentgen irradiation first in late 
Stage III, any badly infected cases, and in 
Stage IV for palliation with radium used 
later in Stage iv only if marked improve- 
ment occurs from roentgen irradiation; 
Stage V cases may be treated with either 
roentgen irradiation or radium, depending 
on their status, but not both. Where roent- 
gen irradiation has been used first, no im- 
mediate bowl difficulty to interfere with 
subsequent radium has arisen. The reverse 
has not always been true. Four cases had 
such severe bowel reactions following ra- 
dium that the roentgen radiation series 
could not be given, and in a fifth case, 
judged by hindsight, it should not have 
been given. 


PATHOLOGICAL AND CLINICAL FEATURES 

The primary damage in cases of gross 
bowel injury appears to be to the smaller 
branches of the hemorrhoidal vessels sup- 
plying the bowel, with thrombotic occlusion 
thereof resulting in infarction, and mucosal 
ulceration of the involved segment. Spasm 
further increases the ischemia so produced, 
which is not immediate but gradual, as 
areas of attempted repair are found with 
the necrosis. Obviously the cellular ele- 
juents for this reaction must be supplied 
y some still functioning vessels, and the 
proportion of these determine the prognosis 
to complete restoration, healing by 
brosis and scar, or perforation. The fibro- 
tic changes may involve the bowel only, 
or may extend to the surrounding tissues 
With formation of a dense fibrous mass in- 
vo ving the structures of the lower pelvis, 
simulating the frozen pelvis of massive ma- 
ignant invasion. Such an event adds great- 
' iutrinsic luminal distortion. 

he principal feature of the clinical pic- 
ure IS diarrhea, which may occur as early 


as the third week after beginning of treat- 
ment or some months thereafter. This may 
be a mild disturbance with four to six stools 
daily containing mucus and blood; or there 
may be severe rectal pain, tenesmus and 
“bearing down” sensation in the lower ab- 
domen with the passage of considerable 
gross blood or clots. With these severe 
cases, there may be anorexia, nausea, vom- 
iting, and obstipation with abdominal dis- 
tention, and it is this picture that suggests 
obstruction to the surgeon. The mechanism 
is intense edema and severe spasm of the 
involved intestine followed by a varying 
degree of fibrosis with luminal contracture 
which accompanies the localized acute sig- 
moiditis and perisigmoiditis and its varying 
degree of ulceration. The latter may be se- 
vere enough to result in necrosis of the en- 
tire thickness of the bowel wall with result- 
ing leakage into the peritoneum, vagina, or 
perirectal tissues to complicate the picture. 

DIAGNOSIS 

Such a development as the above has 
heretofore often spelled hopeless recurrence 
to the physician, who has relegated the 
sufferer to a “home for incurables,” where 
abandonment of all but analgesic therapy 
has sacrificed the patient. We have infre- 
quently (Table i) seen neoplastic involve- 
ment of the bowel among such cases, some 
of who have come to operation or autopsy, 
with practically all of the remainder sub- 
ject to continuous follow-up to the present. 
Obstructive symptoms with pain and rectal 
bleeding months after irradiation should 
therefore raise the presumption of irradia- 
tion effect until proved otherwise. A careful 
chronological history, roentgen studies by 
barium enema, sigmoidoscopy, and if pos- 
sible biopsy should be employed in all 
cases. Functional bowel disturbance, di- 
etary or cathartic insult, intercurrent intes- 
tinal infection and possible malignant 
disease may be differential alternatives to 
be considered and ruled out. 

PROTOSCOPIC EXAMIN.A.TION 

The rectal examination and proctoscopic 
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appearance may be striking. Since the le- 
sions usually occur on the anterior wall of 
the bowel from 8 to 10 cm. from the anus 
at approximately the level of the cervix, or 
in the rectosigmoid or the distal sigmoidal 
loop, they are often subject to direct visual- 
ization. However, edema, spasm, and pain 
preclude viewing beyond the periphery of 
the involved area in many cases, and one 
must rely on roentgen examination. 

In the milder reactions hyperemia, spasm, 
and increased mucous secretion are seen 
over the area, the membrane appearing like 
red velvet. There is friability to touch with 
easy bleeding on manipulation. Bullous 
edema, severe congestion, and multiple 
bleeding points may be seen scattered over 
a beefy red mucosa. When ulceration oc- 
curs there may be single or, less often, mul- 
tiple areas of oval or irregular shape sur- 
rounded by a zone of hyperemia, the whole 
in a pale edematous plaque of indurated 
bowel wall of varying extent. The ulcer base 
is covered with grayish slough and the mar- 
gins may appear somewhat raised and ir- 
regular. Its diameter may vary from i to 4 
cm. Ulcers extending about the whole cir- 
cumference of the gut as a band 4 cm. wide 
have been described. The induration will 
extend on the average over an area roughly 
double the area of the ulcer. 

As healing occurs tlie slough separates 
and the ulcer shrinks. In the more caudad 
lesions on the anterior rectal wall, the 
eventual appearance is that of a pale, 
atrophic area the color and surface texture 
of a pigskin glove, spotted with small tel- 
angiectases. A puckered scar may mark 
the ulcer site, and here an irregular feel as 
of underlying scar bands will present itself 
to die examining finger. In the sigmoidal 
cases the caudal end of the involved area 
can be visualized as a fawn colored con- 
centric contraction of the bowel. In severe 
cases with marked fibrosis of the perirecto- 
sigmoidal tissues, the rectum seems embed- 
ded as in a mould, which prevents instru- 
mentation beyond the rectal ampulla. On 
palpadon, a semilunar firm ridge may be 
felt at the fingertip extending in a band i 


or 2 cm. broad from one side of the pelvis to 
the other and representing thickened, con- 
tracted, fibrotic parametrial tissue. These 
are the cases that mimic massive neoplastic 
invasion of tlie pelvis. The most marked 
constrictive phenomena appear in higher 
lesions. 

BARIUM ENEMA EXAMINATION 

Types and variations of roentgen find- 
ings will be exhibited in the case material 
and illustrative roentgenograms. The bar- 
ium enema technique is of diagnostic im- 
portance and will be described. Large, full 
enemata are no longer used, even though 
the strictured area is wide enough to admit 
them, first because it is usually easier to let 
barium run in from an elevated enema can 
than it is for the patient to expel it past a 
stricture, and second, because a rectum 
dilated by barium and barium-filled sig- 
moid coils overlapping one another may 
completely conceal a short stricture. We 
usually start with a pint or less of thin 
barium suspension, let it run in slowly un- 
der roentgenoscopic control, with the pa- 
tient in the Trendelenburg position, until 
the stricture is reached, then let barium 
trickle past it if possible, to outline the 
extent of the stricture and to rule out a sec- 
ond strictured area liigher up. We have 
never seen stricture as high as the iliac 
colon and prefer not to fill this part. In 
stout patients it may be necessary to in- 
crease the thickness of the suspension in 
order to get good shadows. Sometimes the 
barium runs in so freely that it cannot be 
completely controlled. Because of the stric- 
ture, whether spastic or fibrotic, these pa- 
tients are often poorly prepared, and mot- 
tled gas shadows and irregular filling of this 
sort must not be confused with the ragged- 
ness of spasm or the atypical irregularities 
of some strictures. As to position for roent- 
genograms, direct anteroposterior or pos- 
teroanterior views are frequently non-diag- 
nostic, and right or left oblique positions 
are required, depending on the location of 
the lesion and the position of the sigmoid 
coils. We have had cases in which the stric- 
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ture could be demonstrated only in a direct 
lateral view. It is preferable to make roent- 
genograms under fluoroscopic control, but 
at least the proper angles should be selected 
by fluoroscopy. Post-evacuation roentgeno- 
grams are desirable for comparison with the 
maximum attempted filling. 

MEDICAL TREATMENT 

Observation leads us to believe that in 
general this condition is self limited, and, 
barring certain untoward developments to 
be later considered, is best treated by con- 
servative and medical means, applied with 
good judgment and individualization. 

Bed rest with bland low residue diet 
should be employed during the severe 
symptoms. Since the nutritional state is 
often poor, an ample vitamin intake is indi- 
cated and we feel that this is best provided 
by appropriate concentrates rather than in 
the dietary, as fruit and plant substances 
are too stimulating to the bowel. 

Antispasmodics should be given to full 
effect. Phenobarbital, other barbiturates, 
and a belladonna preparation in adequate 
amounts usually suffice and seem more sat- 
isfactory than the newer substitutes. For 
pain, acetyl salicylic acid with acetophene- 
tidme and more powerful barbiturates will 
answer the purpose in most cases and 
should be tried before opiates are ordered. 
The latter may be necessary at times but 
should not be used routinely as they in- 
crease the tendency to distention and may 
break the compensatory effort of the bowel. 

The bowel content should be kept soft to 
prevent irritating impaction above the in- 
volved area by appropriate dosage of liquid 
petrolatum products. Cathartics are inter- 
dicted. 

A solution of i per cent tannic acid as a 6 
ounce retention enema given daily at first, 
and later on alternate days, has proved use- 
ful, especially in limiting bleeding. Monsel’s 
solution has been used for the same pur- 
pose. Starch water or mineral oil enemata 
rnay also be found soothing. 

An amelioration of the edema and spasm 
rnay be anticipated with some natural di- 


latation of the affected lumen by the fecal 
stream in time, and strict conservative 
treatment should be persisted in for some 
weeks after the initial improvement. 

If there is frequent vomiting and pro- 
gressive distention (and it is to be remem- 
bered that severe pain in itself will induce 
vomiting in many individuals) so that real 
obstruction is feared, preliminary roent- 
genograms of the abdomen for gas patterns 
and fluid levels should be made at intervals, 
since dilatation of the small intestine may 
occur with obstruction of the sigmoid. The 
state of body hydration and chemical bal- 
ance should be observed by determination 
of the non-protein nitrogen, chlorides, car- 
bon dioxide combining power and hemacrit 
readings, and any abnormality corrected. 
Transfusion of whole blood or plasma may 
be indicated. If evidence of true obstruc- 
tion exists, a double lumened tube may be 
passed for decompression and emptying, 
and for the administration of fluid feedings 
such as milk, gruel and thick soups. If con- 
servative means fail, this is good prepara- 
tion for surgical treatment. 

SURGICAL INDICATIONS 

The application of surgery to these cases 
requires tlie greatest judgment. In general 
these patients are in poor condition and are 
not good risks. Indications for interference 
with consequent colostomy should be clear 
cut and not a matter of extemporization. 
In the past the following have been cited as 
calling for operative treatment: (i) ob- 
struction; (2) severe repeated bleeding; (3) 
severe proctitis and intractable diarrhea 
calling for diversion of the fecal stream to 
promote healing; (4) marked weight loss; 
(5) prevention of perforation of necrotic 
bowel wall. 

Of the 12 operated cases in our material 
there was only i with indisputable evi- 
dence of obstruction and this was ileal in 
origin. In the others with sigmoiditis there 
was no true evidence of obstruction in any 
case. Study of the clinical records shows 
that all either had spontaneous stools or 
adequate returns from enemata preopera- 
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tively. At 'east 8 were operated on in the 
acute phase of the inflammatory reaction. 
In some of tliese cases the surgery was 
frankly exploratory or for perforation. In 
several instances the surgeon’s notes men- 
tion the threatening aspect of the barium 
enema findings and the striking narrowing 
of the stricture as indicating operation, 
but this has been shown to be insufficient 
evidence to warrant such a decision. There- 
fore, the conclusively established diagnosis 
of obstruction has not been a frequent indi- 
cation for surgery in our experience. If 
established, its site must be recognized for 
in a case in our series where multiple lesions 
were present the lesion responsible for the 
condition was overlooked with consequent 
failure and death. 

There were 2 postoperative deaths from 
massive hemorrhage from the bowel. In 
both, colostomy had been done and was in- 
adequate to prevent the fatal outcome. 

Proctitis, diarrhea and weight loss we do 
not feel indicate operation in the acute 
phase of the lesion until bed rest and care- 
ful conservative measures have failed. 

It is difficult to see how one can antici- 
pate perforation of the necrotic bowel be- 
fore the event. If early perforation has oc- 
curred, colostomy alone will not solve the 
problem. 

If after critical study operation seems 
called for, simple colostomy would appear 
to be the operation of choice in most cases. 
Resection with anastomosis has been suc- 
cessfully done, but the danger of anasto- 
mosing possibly ischemic bowel should be 
borne in mind. Abdominoperineal resection 
is considered an unjustifiably severe proce- 
dure except for the rare case. However, in 
the unusual patient, where repeated large 
blood loss might threaten an eventual fatal 
issue from massive hemorrhage, colostomy 
is obviously inadequate and some form of 
resection with removal of the damaged in- 
testine is necessary. 

CLASSIFICATION 

For presentation of case material, some 
sort of classification is convenient, and we 
have adopted the following. 


Group I. Temporary lesions, showing 
definite localized narrowing on barium 
enema and characteristic proctoscopic find- 
ings, wherein roentgen evidence of the le- 
sion disappears completely or almost com- 
pletely in a year or less, clinical subsidence 
by proctoscopy corresponds, and symptoms 
are of short duration. 

Group II. Lesions rapidly becoming 
symptomless, in which slight, moderate, or 
rarely marked degrees of narrowing of the 
bowel persist longer than a year, and are 
presumed to be permanent. Here there is 
limited scarring and contraction without 
serious impairment of blood supply. 

Group III. Severe grades of bowel injury, 
with enough impairment of blood supply 
to cause instability, without gross necrosis. 
Here are found varying degrees of perma- 
nent narrowing of the intestine, together 
v/ith symptoms of bowel discomfort, usu- 
ally intermittent. Breaks in compensation 
occur, due to the underlying status plus 
local factors of improper diet, lowered sys- 
temic resistance, remote reflex causes of 
spasm, and so forth, and a poorly nourished 
mucosa breaks down readily into ulcera- 
tion, usually with intervening periods of 
healing. Occasionally these cases finally 
pass into Group ivwith gross tissue break- 
down. 

Group IV. The most severe grade of dam- 
age, in which there is profound, though of- 
ten narrowly localized, tissue destruction, 
with too much loss of blood supply to allow 
of adequate reparative processes for sur- 
vival of the tissue. Necrosis, perforation, 
fistulae, peritonitis and severe hemorrhage 
are found, and surgical intervention in some 
form is generally required. 

This classification is based on known or 
estimated degrees of blood supply impair- 
ment and tissue destruction plus the fact of 
outcome, after the passage of a reasonable 
period of time. It cannot be satisfactorily 
applied in the fresh case, where it is diffi- 
cult to foresee the degree of reponse to be 
expected from treatment. Severity of ini- 
tial symptoms is not a reliable measure of 
this. Our cases at the present writing are 
distributed as follows: 
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Fig. 3. Case i. A, appearance of bowel in May, 1939, six months after completion of irradiation. B, 
August, 1942. No symptoms since three months after A was taken. Normal caliber of overlying coils of 
sigmoid confirmed by oblique views under fluoroscope. Last proctoscopy in March, 1943, showed normal 
appearance of bowel. 


Cases 


Group I 4 

Group II 1 6 

Group III 5 

Group IV 12 

Early, under one year 7 


The largest group is ii, and this and 
Group 1, a total of 20 cases, would probably 
not be included in any series based on se- 
vere morbidity of any great duration. We 
now feel that with our present experience 
in diagnosis and treatment some of the 
Group III cases could have been treated and 
ultimately placed in Group ii, and that in a 
few of the operated cases, operation could 
have been avoided. Our fourth grouping is 
therefore ambiguous to the extent that it 
comprises the operated cases, supposedly 
representing the lesions of greatest sever- 
ity, but in several of these the operative 
indications by our own criteria are now 
considered debatable. Others show irrepar- 
able tissue destruction, with hemorrhage or 
perforation or both, and the surgical indi- 
cations are clear cut. 

CASE REPORTS 

Groii-p I. The Tem-porary Lesion 
This type of case may show initial proc- 
toscopic findings ranging from mild to se- 


vere, and almost any degree of bowel de- 
formity by barium enema. 

Case i. H. A. This patient is interesting be- 
cause she presented several possibilities of 
future trouble even before she was given ir- 
radiation. She had had a supravaginal hys- 
terectomy and salpingo-oophorectomy for 
chronic salpingitis seven years before, with 
multiple adhesions noted at operation. These 
stump cases offer the hazard of an adherent 
piece of intestine brought close to the radium 
source in the cervix, plus the likelihood of 
diminished screening of even non-adherent 
bowel by cervical tissue, especially at the point 
of excision. Also the patient had been admitted 
to a regular gynecological service, not the 
cancer division, where she had a curettage with 
removal of a cervical polyp and cauterization 
of the cervix. When the polyp was unexpectedly 
diagnosed malignant, she was treated with a 
single tube of 100 mg. of radium in the cervix 
and four 12.5 mg. needles surrounding it for 
twenty hours, a total of 3,000 mg-hr. This was 
followed by roentgen therapy, 150 r daily to 
each of two opposing fields 10 by 16 cm. each 
and excluding a strip 3 cm. wide in the midline, 
to a total of 2,000 r (measured in air) on each 
of four fields over a period of thirty-three days. 
She had liquid stools on the last four days in the 
hospital after radium treatment, being given 
milk of magnesia on the first two of these. After 
discharge from the hospital, small watery 
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stools with tenesmus continued for a short time,' 
and a barium enema study was done, which 
showed moderate spasticity of the whole sig- 
moid but no definite constriction. Bowel func- 
tion soon became normal with bland diet and 
the administration of paregoric and chalk, and 
the roentgen treatment was begun in two weeks, 
and concluded without discomfort. Her next 


Group II. Temporary Symptoms^ 
Permanent Constriction 

As seen on roentgenograms the usual se- 
quence in this type of lesion is for the area 
of damage, sometimes involving a consider- 
able length of intestine, to diminish gradu- 
ally in extent, tJie ends farthest from the 




Fig. 4. Case ii. roentgenogram taken in 
1939, five months after irradiation. Rectal 
bleeding, but only minor discomfort com- 
plained of, in spite of spastic narrowing 5 
cm. long in mid-sigmoid. B, in 1940, widened 
caliber of all but about i cm. of the previ- 
ously involved segment. No intestinal symp- 
toms. C, four years after irradiation. Short 
stricture persists, with angulation, and al- 
most certainly adhesion at this point. Re- 
mainder of sigmoid of normal caliber, flexi- 
ble. No intestinal symptoms, excellent 
health, no evidence of cancer. 


complaint, of constipation, gas, and general 
distress in the lower abdomen, occurred seven 
months after radium treatment, five and a half 
months after the end of the roentgen irradia- 
tion. Barium enema at this time (Fig. 3/f) 
showed a ragged, irregular narrowing of the 
sigmoid about ii cm. long. The treatment was 
again bland diet and paregoric. Bowels were 
noted as improved after one month, with no 
symptoms three months later, or at any time 
in the subsequent four and a half years to date. 
A stabilized and normal sigmoid is shown in 
Figure 3B, three years after damaged bowel was 
demonstrated. The patient has been free of 
cancer for five years. 


point of maximum irradiation first showing 
a return to flexibility and normal caliber, 
until after several years the residual fibro- 
tic constriction may have decreased to i 
cm. or less in length. The greatest improve- 
ment comes in the first year and a half, but 
in a small group we have followed from four 
to eight years we have observed slow gains 
in flexibility and widened caliber up to 
three years, with little change thereafter. 
Two cases in this group will be shown, the 
first presenting spastic, edematous, ulcer- 
ating gut with no significant evidence of 
perisigmoidal reaction. The second shows 
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Fig. 5. Case in. three months after end 
of irradiation. High grade obstruction 
at rectosigmoid. Proctoscopic examina- 
tion at this time showed the anterior rec- 
tal wall stony hard from extrinsic mass, 
surface reddened and moderately edema- 
tous, with a small amount of blood oozing 
down from above. The lumen was so im- 
mobilized that the rectosigmoid could 
not be entered. B, seven months later. 
Stricture 3 cm. long. Only symptoms 
flatus and tendency to constipation. C, 
seven months after preceding, one and a 
half years after end of irradiation. Note 
short point of narrowing in distal sig- 
moid partly hidden by overlapping out- 
line of proximal rectum. No symptoms. 


Ae typical “extrinsic” lesion described by 
Todd and others; though we do not con- 
sider the distinction between “intrinsic” 
and extrinsic” of basic significance, except 
that the latter must be differentiated from 
the frozen pelvis of malignancy. 

Case n. B. E. This patient received the maxi- 
inum irradiation usually given at the Woman’s 
Hospital 6,000 mg-hr. of radium in the form 
of loo rng. intracavitary and 6 needles totaling 
75 iTig. interstitially for twenty-four hours, fol- 
owed in twelve days by the Ward colpostat 
using 75 mg. for twenty-four hours; roentgen 
irradiation consisting of totals of 1,800 r on 


each of two anterior and two posterior pelvic 
fields, and 1,4000 r on each of two lateral fields, 
a total of 10,000 r (measured in air) given to the 
pelvis. She had advanced disease when first 
seen, Schmitz Stage in. League of Nations’ 
Stage III, squamous carcinoma, Grade 3, ana- 
plastic. With all this, she seemed surprisingly 
spry and vigorous, whence an attempt at cure 
rather than palliation. While in the hospital she 
was another temporary casualty of the milk of 
magnesia routine with brief diarrhea which re- 
sponded to paregoric and chalk, and with no 
subsequent complaint during roentgen irradia- 
tion or up to five months after the end of roent- 
gen therapy and about seven rnonths aftet 
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Fig. 6. Case iv. nine months after irradiation. Patient has recently rccov'ered from an episode of bloody 
diarrhea. B, three years after irradiation. No acute symptoms at this time. 


radium treatment. At this latter time, her clinic 
chart notes “occasional bleeding from rectum 
though bowels soft and regular with the aid of 
mineral oil.” She was sent for barium enema 
study, which presented an appearance entirely 
disproportionate to her symptoms (Fig. 4//). 
She was put on a bland diet and the last sign 
of bleeding was a month later. Figures 4B and 
C show subsequent progress. She has had no 
further intestinal complaints for the past five 
years and there is no sign of cancer. 

Case hi. M. E. This patient shows a different 
type of lesion and much more intestinal distur- 
bance, though she had less radium, a total of 
4,200 mg-hr. and less roentgen irradiation, 
8,000 r (measured in air) to the pelvis, than the 
preceding case. She was readmitted to the 
hospital for obstruct! jn three months after the 
end of irradiation, with symptoms of abdominal 
pain, distention, nausea, vomiting, and rectal 
bleeding. Perforation of the sigmoid from post- 
irradiation necrosis was considered by the 
surgeon. A cautious barium enema study was 
made with results shown in Figure 5^. She 
improved quickly on bed rest, low residue diet, 
mineral oil and sedatives, and operation was not 
required. After discharge from the hospital, 
the remaining symptoms gradually disappeared, 
except for gas and a tendency to constipation, 
for which she was kept on a bland diet with fruit 
juice for a considerable time. When seen recent- 
ly, three years after irradiation, she had no com- 
plaints and was clinically free of cancer. The 
roentgenograms taken after barium enema are 
shown in Figures and C. The clinical picture 
in this case includes features which some con- 


sider criteria for surgical intervention and under 
other circumstances might have been so treated. 

Group III. Permmient Stricture^ 
Residual Symptoms 

This group is interesting because there 
are usually intermittent complaints alter- 
nating with symptom-free periods. 

Case iv. R. O. (From the New York In- 
firmary for Women and Children.) The patient 
had advanced carcinoma of the cervix. League 
of Nations Stage iii. The left half of the cervix 
was stony hard, the left fornix obliterated, the 
cervical canal obstructed so that an intra- 
cavitary applicator could not be used. She was 
treated with a radium bomb delivering 1,500 
mc-hr. in one hour eighteen minutes, and radon 
needles delivering 2,200 mc-hr. in thirty-six 
hours. The roentgen treatment was given over 
two fields daily with amounts ranging from 200 
to 50 r each, the dosage being varied because 
of intestinal irritability, and a total of 2,000 r 
to each of four pelvic fields in thirty-eight days. 
The sequence was the radium bomb, part of 
roentgen cycle, radon needles, remainder of 
roentgen irradiation. Treatment was given in 
January and February, 1938. There was moder- 
ate intermittent diarrhea during irradiation and 
for several months thereafter, followed by a 
symptomless period, and then a sharp attack 
of bloody diarrhea six months after treatment. 
She had two such episodes in 1938, two in 
1939; since then she has had constipation and 
cramps several times a year without bleeding. 
Her only other complaint during a four year 
period was the necessity for a peculiar bowel 
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routine consisting of morning sessions of re- 
peated small evacuations, the whole perform- 
ance lasting about an hour. (We have seen an- 
other case recently with stricture following the 
same scheme of six to ten small evacuations 
each morning taking one to two hours.) She 
took mineral oil, and by her own choice small 
doses of milk of magnesia. The patient remained 
clinically free of carcinoma for five and one-half 
years, until her death late in 1943 of a cardio- 
vascular accident. Four barium enema studies 
were done in 1938, 1939, 1941 and 1942.. Figure 
6 J shows the lesion late in 1938, Figure 6 B 
shows it two and a half years later in 1941. The 
narrowest portion is no wider, but the length of 
the narrowed strip has decreased slightly, and 
this tendency is apparent also in the last bar- 
ium enema examination made in 194a. 

Group IV. Severe Damage.^ 
Requiring Operation 

While we believe that unjustified sur- 
gical interference has occurred in cases of 
stricture, unavoidable indications for oper- 
ation do arise. This is more likely to hap- 
pen in the occasional late case where 
medical treatment has failed, the failure 
being based on irreparable bowel damage 
and evidenced by unremitting severity of 
symptoms of pain, diarrhea and bleeding, 
or by signs suggestive of perforation. 

Case v. L. E. This patient for over five years 
constituted a typical example, though unrecog- 
nized, of Group III. During that time she had 
intermittent attacks of pain, constipation and 
blood-streaked stools, occurring three or four 
times a year, with intervals of normal bowel 
state and excellent health. She had had radium 
treatment in 1933 for cervical carcinoma, but 
no roentgen therapy because of marked telan- 
giectasis of the lower abdominal skin and dense 
pelvic fibrosis following an earlier course of 
roentgen therapy for fibroids. As we were un- 
aware of the likelihood of sigmoid stricture in 
her case, no investigation was made, and the 
attacks were believed due to indiscretions in 
diet plus hemorrhoids. Finally an unusually 
severe attack of obstipation and pain occurred, 

arium enema examination was done (Fig. 7), 
and the patient was operated upon. Ten centi- 
meters of intestine, including the proximal 
narrowing seen on the roentgenogram, was re- 
sected with end-to-end anastomosis, and a tem- 
porary colostomy done, which was closed ten 



Fig. 7. Case v. Note narrowings in mid-sigmoid and 
distal sigmoid. Actual condition unrecognized for 
over five years after irradiation, though bowel 
symptoms had occurred intermittently throughout 
this period. This whole segment of intestine found 
at operation to be enmeshed in dense pelvic ad- 
hesions. Resection of 10 cm. of bowel including the 
proximal stricture was done, with end-to-end 
anastomosis, and a good functional result obtained 
immediately. Distal narrowing not identified at 
operation and gave trouble one yearlater when bow- 
el disturbance recurred. 

days later. The wall of the intestine was if 
inches thick at its most constricted part, densely 
adherent to the uterine fundus and left adnexa, 
and perforated at its point of attachment. 
Generalized pelvic fibrosis was present. The 
affected bowel showed the whitish, rubber tube 
appearance characteristic of these fibrotic, 
ischemic lesions. The bowels moved well almost 
immediately after operation, and the patient 
had no further difficulty for over a year, when 
she again complained of severe constipation, 
and a proctoscopic examination was done. The 
instrument could not be passed more than 5 
inches, where the bowel was narrowed and 
edematous, but no ulceration was seen. The 
diagnosis was stricture at the rectosigmoid, 
and it was assumed that the second narrowing 
had not been found at operation because of 
dense adhesions, and that the distal point of 
excision ran through the section of relatively 
normal bowel lying between two strictures. 
Treatment of the lower stricture was proposed, 
but about this time the patient developed ex- 
tensive remote metastases in lungs, bone and 
spinal cord, and died shortly after. At autopsy 
no malignant disease was found in the pelvis. 
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Fig. 8. Case vi. Colon filled with ingested barium. 
Not a barium enema. Note narrow stricture of mid- 
sigmoid, plus ragged outline of distal sigmoid and 
rectum corresponding to multiple rectal ulcers. 
(Blebs of gas also present but irrelevant.) The 
upper stricture caused the immediate obstructive 
symptoms, precipitated by the weight of barium 
above the narrowing, but the patient eventually 
died of hemorrhage from the rectal ulcers. 

Her death occurred eight years after the diagno- 
sis and treatment of the pelvic malignancy, and 
about a year and a half after operation. 

Miscellaneous Cases 

Case vi. W. A. This case is reported briefly 
to show the most extensive damage we have 
encountered, and to emphasize a caution in 
the handling of post-irradiation diarrheas. 
Symptoms appeared five months after radium 
treatment, three months after the end of roent- 
gen irradiation, and consisted of severe griping 
pain, bright red blood, and fifteen to twenty 
stools a day. She was given by her home physi- 
cian 1 ounces of barium sulfate daily, appar- 
ently to lessen the intestinal irritability. After 
five or six days of this she was brought to the 
Woman’s Hospital with obstipation and great 
pain, and the bowel condition shown in Fig- 
ure 8. This is not a barium enema, but an ac- 
cumulation of ingested barium in the colon 
above the stricture, and the weight and bulk 


of the barium evidently served to precipitate a 
higli degree of obstruction. Proctoscopy showed 
constriction 13 cm. from the anus. There was 
edema of the mucous membrane. Ulcers about 
I cm. in diameter were scattered at various 
points on the rectal wall, and ulcer patches 
could be seen above the constriction. A colos- 
tomy was performed and the patient did fairly 
well for a while, but the ulcers did not heal and 
she died of secondary hemorrhage thirty-four 
days after operation. 

It is obvious that such a mass of barium 
should never be given by mouth in the presence 
of low stricture. It is a good principle to avoid 
any oral medication that could do harm, either 
bulky material like thi-s, which tends also to 
dry out in the distal colon, or irritating sub- 
stances like cathartics, until the nature of the 
condition is ascertained. As to treatment, this 
is one of the very rare cases in which permanent 
colostomy plus abdominoperineal resection 
might have saved the patient, as the pro- 
cedure done was no guarantee against the even- 
tual fatal hemorrhage. 

Case vii. D. W. This case is an example of 
healing of damaged bowel by diverting the fecal 
stream by colostomy for a period of a year, after 
which the colostomy was closed and the distal 
segment allowed to function. The patient was 
irradiated in May and June, 1937, and de- 
veloped an acute episode of severe pain, diar- 
rhea and rectal bleeding six months later. In a 
barium enema examination, not shown here, 
two narrowings, in the proximal sigmoid and 
at the rectosigmoid junction, were found. She 
was treated by bland diet, belladonna and bed 
rest, with good results. One and a half years 
later, two years after irradiation, she had an- 
other upset, with obstructive symptoms (Fig. 
pzf). The recurrence of symptoms after so long 
a time suggested severely damaged intestine. 
Operation was decided upon and a Mikulicz 
colostomy was done. Many pelvic adhesions 
were present. The lower 4 inches of the sigmoid 
and part of the rectum showed white, scarred 
areas with telangiectatic spots, but not the wide 
damage seen, for example, in Case v. There 
were no enlarged lymph nodes, no evidence of 
metastasis. The colostomy functioned well and 
was closed after one year (Fig. ^B). She was 
followed for two years more, five years in all. 
She remained in good health, free from cancer, 
and with no further bowel distress. She has re- 
cently moved to Trinidad, from where she re- 
port? by letter. 
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Fig. 9. Case vii. A, two years after irradiation. (An earlier barium enema examination described in text.) 
Although the two strictures seen are not very narrow, there were symptoms suggestive of partial obstrim- 
tion. As the patient had had a similar severe episode one and a half years before, the state of nutrition of the 
involved intestine and the extent of the actual damage were considered too uncertain to risk a further wait- 
ing policy, and exploratory laparotomy and colostomy were done. 5 , one year later, following closure of 
colostomy. There are still points of indentation (limited scarring) at the sites of the former strictures, but 
oblique views under the fluoroscope demonstrate a good degree of flexibility. Note pouching in the descend- 
ing colon at the point where the colostomy was closed. 

Maximum Narrowmg Without Symptoms 

Case viii. S. M. This case shows how narrow 
3 - stricture may exist with relatively normal 
bowel function. This patient was irradiated in 
April and May, 1939, and began to have in- 
testinal symptoms six months later, these con- 
tinuing for about a year and a half. A series of 
proctoscopies showed characteristic findings, at 
first edema of the anterior rectal wall, which 
bled to touch, and later induration only with 
mucosa friable. She received medical treatment 
continuously during the period of disturbance, 
and has been followed in the proctoscopic clinic 
tip to the present. A barium enema examination 
was made in March, 1943 (Fig. 10) when she 
had been symptomless for over a year. She has 
been clinically free of cancer for nearly five 


Fig. 10. Case viii. This barium enema examination 
Was made four years after irradiation. Patient has 
had no intestinal complaints for over a year and 
actually has normal bowel function. Diverticula 
seen in sigmoid. This is our case of narrowest 
symptomless stricture. 


years. It seems remarkable that anything can 
go through such a narrow stricture. 
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Fig. II. Case ix. Barium enema examination made in 
October, 1942. The radium responsible for the 
stricture was given in 1923, 1924, 1925. No roent- 
gen therapy. The patient was symptomless during 
most of this long interval. 

Stricture Discovered Twenty Years 
After First Irradiation 

Case xi. S. C. Patient was first irradiated 
for cervical cancer in 1923, and several times 
in the next two years radium needles were used 
for small recurrences. Although she had rectal 
pain and bleeding in July and October, 1924, no 
examination of the bowel was made and appar- 
ently little attention was paid to the complaint 
then or later. A view of her long follow-up his- 
tory shows an attack of cramps, vomiting and 
lower abdominal pain in 1938, a bout of con- 
stipation in 1939, and a short spell of rectal 
bleeding in 1941. It appears likely that earlier 
episodes were not recorded. She came finally to 
the gastroenterological clinic in 1942 for ab- 
dominal discomfort and distention after eating. 
A barium enema examination (Fig. ii) shows a 
strip of narrowing about 6 cm. long in the 
proximal and mid-sigmoid. Proctoscopic ex- 
amination showed telangiectasis of the anterior’ 
rectal wall. The instrument could not be passed 
high enough to reach the stricture. The patient 
was treated by sedatives and attention to diet, 
and symptoms abated. In a second barium 
enema examination made five months later 
with the patient symptomless, the stricture re- 
mained unchanged. We are uncertain whether it 
had anything to do with the indigestion re- 
ported five months before. As we have no earlier 
enema studies it is impossible to know the age 
of the stricture, but it seems reasonable to date 
it from her first reported intestinal upset in 
1924. 


CONCLUSIONS 

1. Post-irradiation proctosigmoiditis with 
stricture is a not uncommon cause of recur- 
rent bowel symptoms after treatment for 
cancer of the cervix uteri. 

2. Such symptoms are rarely due to neo- 
plastic extension, and should be considered 
a post-irradiation effect until proved other- 
wise. 

3. Severe and extensive post-irradiation 
damage of the bowel may and often does 
undergo healing with very little functional 
impairment, though marked anatomic de- 
fect may be present. 

4. Such a favorable outcome is mate- 
rially assisted by careful medical treatment. 

5. Surgery should be used only after a 
critical study of the case, and for definite 
indications which should be satisfied by the 
operative procedure selected. 

124 East 81 St. 

525 Park Ave. 

New York, N. Y. 
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EDITORIAL 


ABDOMINAL ANEURYSMS 


T he importance of abdominal aneu- 
rysms as the cause of abdominal pain 
is not too generally appreciated. The pre- 
dominant complaint in patients suffering 
from abdominal aneurysm is pain, which 
may be sudden and which occurs usually in 
the left side of the epigastrium, no doubt 
due to the fact that the greatest number of 
abdominal aneurysms are found in the up- 
per third of the abdominal aorta. The pain 
is usually of a progressive nature and in- 
creases in severity with the progress of the 
disease. The pain radiates to the back in the 
region of the upper lumbar spine and may 
be associated with a shooting radiating 
type of pain to the left buttock, left lower 
quadrant region and occasionally to the en- 
tire left extremity, simulating a sciatic 
neuritis. The pain has been variously de- 
scribed as boring or pounding, and patients 
have often been able to obtain relief by 
changing from a supine to a prone position. 
One peculiarity of the pain is that it is un- 
associated with the intake of food, though 
gastrointestinal symptoms may often be 
complained of when the stomach, duode- 
num and colon adjacent to the aneurysm 
become involved by pressure. In so-called 
silent areas aneurysms may attain consid- 
erable size and remain asymptomatic, while 
in other, more critical sites, severe manifes- 
tations appear early and the symptoms 
which arise in the gastrointestinal, genito- 
urinary or biliary tracts are usually the 
result of pressure or rupture of the aneu- 
rysm . 

Quite recently Scott,^ in a report of 96 
cases of abdominal aneurysms, has called 
attention to the fact that the role of syphilis 


in the etiology of aneurysms of the thoracic 
aorta has been repeatedly and conclusively 
demonstrated, whereas aneurysms of the 
abdominal aorta have been less thoroughly 
studied. In most previous reports aneu- 
rysms occurring in each of the various ab- 
dominal arteries, namely the aortic, hepatic, 
splenic, etc., have usually been considered 
in separate communications and under 
these circumstances attention has not been 
directed toward similar and dissimilar fea- 
tures of the group as a whole. He points out 
that with the possible exception of aneu- 
rysms of the renal artery, syphilis, arterio- 
sclerosis and bacterial agents are the im- 
portant etiological factors. In the renal ar- 
tery most observers agree that trauma is 
the most important cause. In the abdomi- 
nal aorta the majority of syphilitic aneu- 
rysms arise from the proximal portion, 
above the origin of the renal arteries, and 
from branches in its upper portion, namely, 
the celiac axis and the superior mesenteric 
artery, and when syphilitic aneurysms oc- 
cur in these branches, they almost invari- 
ably arise at or near their point of origin. 
Arteriosclerotic aneurysms arise in the 
distal portion of the abdominal aorta below 
its bifurcation or in the distal portion of the 
splenic artery. Mycotic aneurysms are rare 
in the abdominal aorta itself but are com- 
mon and fairly equally distributed among 
its branches. 

Scott points out that a fairly sharp de- 
lineation exists between the patients with 
syphilitic and arteriosclerotic aneurysms in 
his group of cases by age alone. Seventy- 
five per cent of the syphilitic aneurysms in 
his cases occurred in patients under the age 
of fifty, whereas all of the arteriosclerotic 
aneurysms occurred after this age. No 


'■ Scott, Virgil. Abdominal aneurysms, J. Syph., Conor. iS 
I'en. Dis., Nov., 1944, 28, 682-710. 
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syphilitic aneurysms were observed after 
the age of seventy. 

The relatively high percentage of my- 
cotic aneurysms in the younger age groups 
is related to die incidence of subacute bac- 
terial endocarditis. 

Hubeny and Pollack^ point out the im- 
portance of syphilis in the etiology of 
aneurysm occurring in patients under the 
age of sixty and they call attention to ar- 
teriosclerosis in the older age groups, and 
most writers have agreed that arterio- 
sclerosis is the major cause of aneurysms in 
elderly patients. 

The variability of the signs and symp- 
toms of abdominal aneurysm is dependent 
upon the site of the aneurysm itself and the 
involved adjacent structures. 

Roentgenologic studies may be of con- 

* Hubeny, M. J., and Pollack, S. Saccular abdominal aortic 
aneurysm. Am. J. Roentgenol. & Rad. Therapy, 1940, 43 , 

385-393- 


siderable importance in determining the 
presence of abdominal aneurysm. The clas- 
sical sign of erosion of the vertebral column 
resulting from pressure of the aneurysm is 
a well known sign, but that calcium de- 
posits in the wall of the aneurysmal mass 
may be demonstrated by roentgen study is 
not too generally appreciated. The demon- 
stration of the calcium plaques by lateral 
and oblique roentgen studies of the abdo- 
men in severe unexplained abdominal pain 
may be of considerable diagnostic aid and 
such a study should not be neglected. The 
severe pain associated with abdominal 
aneurysm simulates in many cases the syn- 
drome of rupture of an abdominal hollow 
viscus, and when the roentgen signs are 
absent in these suspected cases of ruptured 
hollow viscera the presence of an abdom- 
inal aneurysm should be considered and 
roentgenological studies made with this in 
mind. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 

AND NEWS ITEMS 


Iteyns for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


United States of America 

American Roentgen Rav Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Iowa City, Iowa. Annual meeting; Netherland Plaza 
Hotel, Cincinnati, Ohio, Sept. 18-21, 1945. 

American College of Radiology 
Secretary, Mac F. Cabal, 540 N. Michigan Ave., Chicago. 
Section on Radiology, American Medical Association 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. 

Arkansas Radiological Society 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark. Meets every three months and also at time 
and place of State Medical Association. 

Radiological Society of North America 

Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: 1945, to be announced. 
Radiological Section, Baltimore Medical Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

Section on Radiology, California Medical Association 
Secretary, Dr. Earl R. Miller, University of California 
Hospital, San Francisco, Calif. 

Radiological Section, Connecticut Medical Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Radiology, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St, Rock- 
ford. 111. 

Radiological Section, Los Angeles County Medical 
Association 

Secretary, Dr. Roy W. Johnson, 1407 S. Hope St., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

Radiological Section, Southern Medical Association 
Seeretary, Dr. Roy G. Giles, Temple, Texas. 

Brooklyn Roentgen Ray Society 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.y. Meets monthly on fourth Tuesday, October to April. 
Buffalo Radiological Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St, Buffiilo, N. Y. Meets second Monday of each month 
except during summer months. 

Chicago Roentgen Society 
Seeretary, Dr. F. H. Squire, 1754 W. Congress St., 
Chicago 1 2, 111 . Meets second Thursday of each month 
October to April inclusive at the Palmer House. 
Cincinnati Radiological Society 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

Cleveland Radiological Society 
Secretary, Dr. D. D. Brannan, 11311 Shaker Blvd., 
Cleveland 4, Ohio, Meets at 6:30 p.m. at Allerton Hotel 
on fourth Monday each month, October to April, inclusive. 
Dallas-Fort Worth Roentgen Study Club 
Seeretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meetings held in Dallas on odd months 
and in Fort Worth on even months, on third Monday, 
at 7:30 P.M. 

Denver Radiological Club 

Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

* Secretaries of Societies not here listed arc requested to 


Detroit Roentgen Ray and Radium Society 
Secretary, Dr, E, R. Witwer. Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Florida Radiological Society 
Actmg Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, FJa. Meetings in May and November. 

Georgia Radiological Society 
Secretary, Dr, James J. Clark, 478 Peachtree St., At- 
lanta, Ga. Meets in November and at annual meeting 
of Medical Association of Georgia in the spring. 

Radiological Society of Kansas City 

Secretary, Dr, Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

Illinois Radiological Society 
Secretary. Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, 111 . Meets three times a year. 

Indiana Roentgen Society 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In- 
dianapolis. Meets annually second Sunday in May. 

Iowa X-Ray Club 

Secretary, Dr. Arthur W, Erskinc, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement, 

Kentucky Radiological Society 
Secretary, Dr, W. C. Martin, 321 Vt. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 

Long Island Radiological Society 
Secretary, Dr. Marcus Wiener, i430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg, monthly 
on fourth Thursday, October to May, 8:30 p.m. 

Louisiana Radiological Society 

Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

Michigan Association of Roentgenologists 

Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year. Fall, Winter, Spring. 

Milwaukee Roentgen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club, 

Minnesota Radiological Society 

Secretary, Dr. Annette T. Stenstrom, 1218 Medical Arts 
Bldg., Minneapolis, Minn. One meeting a year at time of 
Minnesota State Medical Association. 

Nebraska Radiological Society 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New England Roentgen Ray Society 

Secretary, Dr. George Levene, Massachusetts^ Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Radiological Society of New Jersey 

Secretary, Dr. H. R. Brindle, 501 Grand Ave., Asbury Pk. 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York Roentgen Society 

Secretary, Dr. Ramsay Spillman, 115 East 6ist St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 p.m. 

North Carolina Roentgen Ray Society 

Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
send the necessary information to the Editor. 
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nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

North Dakota Radiological Society 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement. 

Central New York Roentgen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 

Ohio Radiological Society 
Secretary, Dr. Henry Snow, 1061 Reibold Bldg., Dayton, 
Ohio. Meets during annual meeting of Ohio State Medi- 
cal Association. 

Pacific Roentgen Society 

Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

Pennsylvania Radiological Society 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

Philadelphia Roentgen Ray Society 
Secretary, Dr. R. P. Barden, University Hospital, Meet- 
ings first Thursday of each month from October to 
May inclusive at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

Pittsburgh Roentgen Society 
Secretary, Dr. L. M. J. Freedman, 4800 Friendship Ave. 
Meets second Wednesday each month, 4:30 p.m., October 
to June, Pittsburgh Academy of Medicine. 

Rochester Roentgen Ray Society, Rochester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 

Rocky Mountain Radiological Society 
Secretary Dr.A.M. Popma,2aoN. FirstSt.,Boise,Idaho. 

St. Louis Society of Radiologists 
Secretary, Dr. E. W. Spinzig, 2646 Potomac, St. Louis, 
Mo. Meets fourth Wednesday of each month, except 
June,July, August, and September, at a place designated 
by the president. 

San Diego Roentgen Society 
^cretary. Dr. Henry L. JafFe, Naval Hospital, Balboa 
Park, San Diego, Calif. Meets monthly on first Wednes- 
day at dinner. 

San Francisco Radiological Society 
Secretary, Dr. Martha Mottram, 450 Sutter St., San 
brancisco. Meets monthly on third Thursday at 7:45 
fitst SIX months of year at Toland Hall, University 
of California^Hospital, second six months at Lane Hall, 
Stanford University Hospital. 

Shreveport Radiological Club 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, 

7.30 P.M., September to May inclusive. 

oouth Carolina X-Ray Society 

Dr. T. A. Pitts, Baptist Hospital, Columbia, 
o. L. Meets in Charleston on first Thursday in Novem- 
oer, also at the time and place of South Carolina State 
Medical Association. 

1 ennessee Radiological Society 
^cretary. Dr. J. M. Frere, 707 Walnut St., Chattanooga, 
tenn. Meets annually at the time and place of the 
t ennessee State Medical Association. 

^ Radiological Society 
^cretaty. Dr. Asa E. Seeds, Baylor Hospital, Dallas, 

rixt ^^^^■^®^^‘'*HHualmeeting,Temple, Texas, Jan. 17, 1945. 
ivERsiTY OF Michigan Department of Roentgen- 
^OGY Staff Meeting 

Meets each Monday evening from September to June, 

at 7 P.M. at University Hospital. 

niversity of Wisconsin Radiological Conference 

P°hle, 1300 University Ave., Madi- 
on, v\is. Meets every Thursday from 4:00-5:00 p.m., 
Koom 301, Service Memorial Institute. 

Rginia Radiological Society 

J Pf' Flanagan, 116 E. Franklin St., 

bmond, Va. Meets annually in October. 
hington State Radiological Society 


at 


15 Terry St., Seattle. 


bir. Thomas Carlile, iiij 

Colf^e'Qub month, October through May, 


X-RAY Study Club of San Francisco 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly, third Thursday evening. 

Cuba 

SoCIEDAD DE RaDIOLOgIa Y FiSIOTERAPIA DE CuBA 

President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

British Empire 

British Institute of Radiology Incorporated with 
the Rontgen Society 

Medical Members’ meeting held monthly on third Friday 
at 2:30 P.M. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.i. 

Section of Radiology of the Royal Society of Medi- 
cine (Confined to Medical Members) 

Meets on the third Friday of each month at 4:45 p.m. 
at the Royal Society of Medicine i, Wimpole St., Lon- 
don, W. I, 

Faculty of Radiologists 

Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. i 
England. 

Section of Radiology and Medical Electricity, Aus- 
tralasian Medical Congress 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

Radiological Section of the Victorian Branch of the 
British Medical Association 

Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meefs 
monthly from March to November inclusive. 

Canadian Association of Radiologists 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton, 
Alberta. 

Section of Radiology, Canadian Medical Association 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
Radiological Section, New Zealand British Medical 
Association 

Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

South America 
S ociEDAD Argentina de Radiologia 

Secretary, Dr. Guido Gotta, Buenos Aires, Argentina. 
Meetings are held monthly. 

Continental Europe 

SociEDAD Espanola DE Radiologia y Electrologia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SociETE Suisse de Radiologie (Schweizerische Ront- 
■ gen-Gesellschaft) 

Secretary for French language. Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language. Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

Societatea Romana de Radiologie si Electrologie 
Secretary, Dr. Oscar Meller, Str. Banul MirScine, 30, 

S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 
All-Russian Roentgen Ray Association, Leningrad: 
USSR in the ' State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

Leningrad Roentgen Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock. State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow Roentgen Ray Society 

Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobcjevsky. Meets monthly, first Monday, 8 p.m. 
Scandinavian Roentgen Societies 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiolog)', meeting every second year in the different 
countries belonging to the Association. 
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THE IMPORTANCE OF HISTORICAL 
REFRESHMENT 

To THE Editor: 

The “refresher course” has long since be- 
come a distinct contribution to the educa- 
tional value of our annual meetings. By 
this means we are enabled to correlate the 
established fundamentals of our past radi- 
ologic education with the expanding require- 
ments of modern practice. This necessary 
adaptation may be materially furthered by 
occasional survey of the hard-won accom- 
plishments of our vanguard pioneers. 

In the October number of The American 
Journal of Roentgenology and Ra- 
dium Therapy there appears “A Historical 
Note on Roentgenologic Literature” from 
the pen of our recent President, Dr. Sher- 
wood Moore. In this communication he 
writes especially of The American X-ray 
Journal^ that literary forerunner of our 
present thriving Journal, and of Dr. Heber 
Robarts, its Editor and the first President 
of the American Roentgen Ray Society. 
Dr. Moore observes that “. . . many, if not 
most, radiologists aie unaware of the exist- 
ence of this publication important in its 


day.” True words indeed, but nevertheless 
a sad commentary on the efforts of more 
than one historian who has striven to re- 
vive the memory of these fast-fading figures 
of Radiology’s heroic Past. The resultant 
records lie freely open within our libraries 
for all to see, and Dr. Moore does well to 
take official note of the degree of general 
ignorance that can be engendered only by 
unthinking disregard of them. 

Such of these records, and they are by no 
means meagre, as apply to the career of 
Heber Robarts, reveal not only the vicissi- 
tudes of the pioneer, but also the physical 
distresses of the true martyr to Science 
through the effect of radiation damage. For 
him, the advent of death was inevitable as 
the result of his devotion to radium ther- 
apy, but his constitutional strength griev- 
ously extended his years of suffering. 

The quality of self-sacrifice, as mani- 
fested by the lives of Robarts and those like 
him, is inseparable from that revealed in 
conflict under our Flag. To contemplate 
such lives, even in tardy review, is good for 
the soul. 

Percy Brown 
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A NEW ANTEROPOSTERIOR PROJECTION 
FOR ROENTGENOGRAPHY OF 
THE OPTIC FORAMEN 

By SIDNEY ALEXANDER, R.T. 

From the Department oj Internal Medicine, New York State Psychiatric Institute and Hospital 

NEW YORK, NEW YORK 


A REVIEW of the literature for the past 
fifteen years reveals a number of meth- 
ods for roentgenographing the optic fora- 
men, all of which utilize the posteroanterior 
position. In the Rhese method,® the head 
is placed in the forehead-nose position and 
then rotated obliquely to either side, the 
chin being in contact with the cassette or 
table top. The central ray passes through a 
point i\ inches above and behind the op- 
posite external auditory canal, directly 
though the orbit near the film, PfeiflFer’-® 
objects to this method of projecting the 
ethmoid sinuses through the margin of the 
orbit, as a hit and miss affair. He describes 
his own “V” tunnel apparatus that pro- 
duces good results without changing the 
original position of the head. Instead of ro- 
tating the head, the tube is moved from 
side to side, and the cassette is changed 
from one side of the tunnel to the other. 

The MacMillian special position is simi- 
lar to the Rhese position, except that a 15° 
angle board is used and the central ray is 
projected vertically so that it passes through 
the head from the opposite occipital region 
and emerges at the orbit. This technique is 
^mplified by the use of a Camp- localizer. 

pstein and Kulick^ and Wittenberg^® de- 
scribe a simple adaptation of the Bullitt 
rnastoid apparatus for roentgenographing 
the optic foramen. More recently, Epstein 
and Kulick® presented a method in which 
. of mechanical devices for position- 
ing the head are dispensed with. The 


method is similar to the MacMillian posi- 
tion, the patient being prone with the malar 
eminence, tip of nose, and the superior or- 
bital ridge touching the cassette. However, 




Fig. I. The anteroposterior position for the optic 
foramen, including the use of a 40° cardboard tri- 
angle. 
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they suggest elevating the superior orbital 
ridge i inch, by means of a wedge of felt, 
to prevent foreshortening of the optic fora- 
men in the longitudinal axis. Instead of the 
horizontal position, a 15° angle board may 
be used, similar to that prescribed in the 
MacMillian position. 

A study was carried out using the antero- 
posterior position for roentgenographing 


skull makes a 40° angle with the horizontal 
table. The tube is centered so that the cen- 
tral ray is perpendicular to the horizontal 
table and passes through the orbit which 
is being roentgenographed (Fig. i). Techni- 
cal factors are as follows: small focal spot, 
anode film distance 30 inches, 55 kv. and 
15 ma., at -J- second with a small extension 
cone. 




Fig. 2. An anteroposterior projection of both foramina. 



the optic foramen, the results of which are 
recorded in this paper. 

PROCEDURE 

The patient is supine. An angle board of 
15° reversed is used and the patient lies 
with his head extended overhanging the 
angle board. The head is rotated 40°, either 
to the left or right, depending upon the optic 
foramen to be projected, i.e., left for the 
right foramen and right for the left. The 
proper rotation is obtained by means of a 
cardboard triangle with a 40° angle. This 
triangle is placed on the horizontal table in 
back of the skull, and the head is rotated 
until the mid-anteroposterior line of the 


DISCUSSION 

Various other 'anteroposterior positions 
were tried before the final procedure was 
adopted. With the skull placed horizontally 
and rotated from 10° to 80° in either direc- 
tion, it was ascertained that the optic 
foramen could be visualized at 30° and 35®. 
However, the projections were not satisfac- 
tory since the shadow of the mastoid and 
sinuses overlapped that of the optic fora- 
men. With a 35° rotation the foramen fell 
within the orbit while at 30° it was outside. 
It was noted, too, that the head had to be 
rotated in the opposite direction of the fora- 
men to be roentgenographed, i.e., to the left 
when the right foramen is desired, and vice 
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Fig. 3. A posteroanterior projection (MacMillian 
position) of the optic foramen of the same patient 
for comparison. 

versa. Angle boards from 5° to 25°, placed 
so as to flex the head, were tried. The most 
satisfactory results were obtained with an 
angle board of 1 5° and a 40° rotation of the 
head. There was still, however, some over- 
lapping shadows with noticeable enlarge- 
ment of the foramen as compared with the 
posteroanterior MacMillian position. A 5° 
tilt, both toward the nose and toward the 
occipital region, produced no changes. 

The final step is that described in the pro- 
cedure of this paper. This anteroposterior 
projection compares favorably with the pro- 
cedures in which the posteroanterior posi- 
tion is employed. It is a simple procedure 
far as both the 'technician and patient 
are concerned. It involves no costly or addi- 
tional equipment. A view of the foramen is 
obtained clear of the mastoid and sinuses 
(.Fig. 2). Although a detailed comparison of 
both the anteroposterior and posteroan- 
terior rnethods, by actual measurements of 
t le optic foramen, has not been attempted 


at this time, in general the foramina appear 
very similar by both methods (Fig. 3). The 
procedure is not only simple and easily car- 
ried out by the roentgen technician, but it 
is also much easier for the patient, both 
adults and children. The results obtained 
compare satisfactorily with those obtained 
by the older methods. 

SUMMARY 

1. A method using the anteroposterior 
position for roentgenographing the optic 
foramen is presented. 

2. The method is simple and easy for 
both technician and patient. 

3. The results can be duplicated and are 
as satisfactory as those obtained by the 
posteroanterior methods in use at present. 
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Abdomen, aneurj^sms of (E), 664 

renal dystopia due to masses within, 521 
Abnormalities, rib, roentgen manifestations and 
clinical symptoms of (abs), 348 
Abscess, chronic subperiosteal (abs), 243 

lung, postoperative emphysematous bullae fol- 
lowing, 145 

pulmonary, mega-esophagus and, 472 
Acrosclerosis, roentgen features of (abs), 350 
Adamantinoma, primary, of ulna (abs), 1 1 1 
Adenocarcinoma of uterus, effect of preoperative 
irradiation on (abs), 452 
Agenesis of lung, 459 

Air myelography for demonstration of cervical 
spinal cord (abs), 240 
Albers-Schonberg’s disease (abs), 243 
Alpha radiations, lethal effect of (abs), 568 
American Medical Association, Section on Radi- 
ology of, new officers, 226 
American Roentgen Ray Society, Joint Meeting 
of, and Radiological Society of North 
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Joint Meeting of, and Radiological Society of 
North America, commercial exhibit, 561 
Joint Meeting of, and Radiological Society of 
North America, preliminary program, 221 
new officers, 1944-1945, 562 
notice of meeting, 225 
Aneurysm, cardiac, 31 

dissecting, of aorta, clinical and roentgen mani- 
festations of, 583 
Aneurysms, abdominal (E), 664 
Angiocardiography, multiple cassette changer for 
(abs), 457 

Angioma, arteriovenous, of mandible and retina with 
pronounced hematemesis and epistaxis 
_ (abs), 230 
benign (abs), 1 10 
malignant (abs), no 

Ankle, internal fixation in injuries of (abs), 1 12 
Anomalies, congenital, of spinal cord, 571 

inversion of stomach associated with various, 
607 

of tracheobronchial tree, 459 
Anomaly, vertebral, 408. 

Aorta, coarctation of, in childhood (abs), 233 

dissecting aneurysm of, clinical and roentgen 
manifestations, 583 

Appendectomy, importance of roentgen studies be- 
fore, 624 

Appendicitis, present value of roentgenology in di- 
agnosis of, 624 

Arbacia punctata^ influence of medium on radiation 
injury of sperm of (abs), 568 
Rtery, pulmonary, visualization of, during em-. 
bolic obstruction (abs), 458 


Arthritis of cervical spine, 173 
Atresia, congenital, of esophagus (abs), 230 

congenital, of esophagus with tracheoesophageal 
fistula (abs), 566 
Atrophy, Sudeck’s (abs), 112 

Barium filled duodenal cap, filling defects within 
(abs), 235 _ 

abnormal distribution of, in small bowel, factors 
concerned in (abs), 235 

Bean root, broad, effect of ionizing radiations on 
(abs), 120; (abs), 568 

Beta radiation, primary, absorption of, from radium 
in lead and platinum (abs), 121 
Betatron, description of (abs), 570 
Biliary tract, difficulties in roentgen examination, 
of, 149 

Biological effects, correlation of, with volume dose 
in deep roentgen therapy (abs), 450 
Birth, skeleton at (abs), 243 

Bladder, urinary, roentgen therapy of carcinoma of 
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metastases, relationship between clinical and 
roentgenological findings in (abs), 1 10 
metastases to, from graded cancers of breast, i 
metastasis, large, from carcinoma of ureter (abs) 
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operative radium treatment for (abs), 1 17 
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of cervix, end results in treatment of (abs), 1 1 9 
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(abs), 241 
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pinning of neck of (abs), 1 20 
Fetus, centers of ossification of, at birth (abs), 243 
monkey, swallowing and gastrointestinal activ- 
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Metastasis, large bone, from carcinoma of ureter 
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Metatarsal, second, osteochondritis in sesamoid of 
(abs), 244 _ 

Military roentgenological training, 203 
Monkey, fetal, swallowing and gastrointestinal ac- 
tivity in (abs), 458 

Motion of lower lumbar vertebrae in normal indi- 
viduals and in patients with low back 
pain, roentgen analysis of, 261 
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Pnudorijta, effects of roentgen ray on single colonies 
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tasizing prostatic carcinoma (abs), 241 
Photoelectric instrument measuring quality and 
quantity of roentgen rays for roent- 
genographic purposes (abs), 121 
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(abs), 1 16 

Placenta, determination of site of, in bleeding dur- 
ing last trimester of pregnancy, 128, 440 
Platinum, absorption of primary beta radiation 
from radium in (abs), 121 
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